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O al i~kll <j3I jaI 0*-^yi «J^Ij Cr° * >.“* ' jjll Lilu 

^jjj l . *- > -•> H o Uji £-*_aa1 (^1 f-LJI lift jjlojj tj-a-V J^i^j 

(jjlLaAjJI Jjlj. LJ£j .(_5>LVI ola^-VI f jlc. (jt CilxaLaJI j-i 

ill— i VI d-o jjO«JI j_>*j <Jl>~ i [jl Cj*- f-L- jL?-» j-" 

fJjJl lift j 5^*-* Lpl J-*Vl .(£>l1 jilaal ..lil a ll Jjlll 

1 1 11 (j _ » t. % laJI Jjljjj 

JM •- jJI ^1— uj^fl J-LOjj Lojlt ^1*JI 1 1» QJ jlj J 1 -Xj 

s !r LuaJ .L»jl_>-a1 h_Lu^J l ^ inAi 5 Lad I OtfljJ 4llo jjJl 

l -y a jS .< II JjLO (> ^L-iVl Molecular Biology iA^Jl tL^-VI 

I .Atl IjJjli. Jj I jjiJI Ij^a \ IjI ^«Jj .4 .AnljJI 5 jj1jjJI j-aljlaJI 

^aVjLoj (j-o j alfl l {jC. 4jL^.JU t5>ll aVUu yj c-LtllJl ^cj jjj f.L$_a .VI 

^dJI ^akllj Anthropology L-L^l ^A^UI S-itl—o lalij 

JaC. Jji Jl-illl (J-H (jLaiVL •L^jjaJI C<l j* » V tll ij j 5^ t* J J 

ol jL-- H ajjb i^l-i ^Jj .oLa LajaS 1 g at *- ■ * 1 olliliJ I ^ S l^aJ I llija. 
j3 j jl~ II lla (jlj jllltiU (jjJI Jilulaall ^yc 1 t».l~ ialjjJI yJ 

sal * a\y al l da* jaa£ ^alaj ,jJlj .illallj iailLlVI JjOoJI jjLaa (jJ| Jaoa 

d A 1 1 ' j I .4aJ .^ i v jj l sliLjUaj i ‘ 1 1a~ V (jllI cLtj si. II Ha ^ ^jJI 

slj -s II oL-—La1 ^J-S J * . j jJ I jk-laj l_p— ijlj jl » -A .11 11 a 1, j*L-^ Il11 

d^V 1 ^ JSLUI ^ ^ SacL-JL. ^aUISIj 

. JLJI Lj-ot 

jj^ylj (jUaj— *11 <_><>lj^1 (1-0 ^aaUI CaJU-a J^. f 1L^.VI C-l^ I 
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(jJJ jLLajVI ■LaJliji Jj_-j jijj jkj£. ■ •■■•■_■ j 

^^alj^aVl dJj < « ...» (j-LoL*- -A 3 U*- <_K^ JLSiiil Q-r>- 

-j*-f^ JjJ ila.Vlj 

jjJJ Li-a L a —oj l t \ jj _>^VI ^.fti « 1 1 jjjj-a ^ oLi. jj-i-H jjjli j 

.*■■1 ^ .VI J . .-<-1 1 a ji£j (jj-alaJl ^j- ij-i aj-a-a'l ^a ^jJLj .Laj-ii /j A aLJ) Jua 
■ 1 1 < ^jl >~i <j->_>jiJ1 1 >* l~i^ a jjl V J . <n'i-v Vl •*■! .-.<^11 ^ w Lj ■ a a l«~ /■ I I 

<_i Lj .) m 3 a (_j jJlj . Ij-s Jj lAJ l Liiat. aji^j cijJj 1 1 -** .Laj < < ■ *11 

UjJaa. J£ tj J^kjJI i(l» j aLaJl CjL— LJ 

J j-wi a ^ Lai 'i*t-> i £— qI^aJI jvc. _>JL»j .“UJJ V—ojj 

^~> *> Jj-MalioJl j uS < _^a ll IIVI j <JU,Vl ^ JX LJjLx .. . 1**0 ) }j_a 

“CLajJ - ■ 1 ~ *a 1 1 jlitl ^_lx n ^-1 - n -l “al l jjX Jj-lt Sal jiJI >-> * - ^-t' l V 

j(_Zk_>Jj < . ■ fl'Hj < I all II -.1 •«• IL .a.ll ^jjCk jaj£JI Jn 1 >~ HJjL=>- LaS .A-> a L. iI ' 

oLxiU-aiAll idl3 L>ia -> i ajLiVt < j . Ljj . l j u > 11 jx oLijl ja 

■ ■l~. < all _ > i.T ^j-i J ■ ■■ ■ ijajjJI Ljjli jl^va £-0 4 jl>i % if) 

Lljlalio (J js ^l^iJI <-> oa j j-*** ,j-5 xs lia Lj l ai j ,jjSj jl j-* j 

,..| 3_iL^Jl o^-Sj J-S (j-jJI al j_jJl f— 

.JjjaJI i»lj .^»l iLi Ji ce*^' <1 







jilt jjS La _ 1 

JiaiaII Genetics ^jlj^ll ^Lj l) 4 ha i i^II u>VI jj^«>iJI jjjill 

^J| J^. 3j^i jj SjL® jja.j 1 

Jlo^-VI oLfi— =JL j-A iil J jJi pi aIji 1 j 

, If Jftii I 4i^J i l"j 1 1 1 ^ 1 1 £,LJ I J » »A-V .*.1 l -A 1 4 . 4 I ll A d 1 1 1 1.1% ulmjI 



Irk St 





fJrj iLoJI . 12 

processes cl j j_y— Jl ^ ^ Clj^ll *U. di -j a- ...-J y.K-.H 
4 » a c Lft-ua u^i dJjj _^ K~ 1 1 Id tljj 4 ~i/'KII 

ftj-4 (jii-* C .u _ i * ljj| uj U u-. ll ,jJ[ CLuaVL {jC. Cjjja tljjj/l 

.clillill 

Jd* jL Cili l »L * i£l jjic ljLalc.1 .Cl j^JI pLolt ...I dJ 

JS i ^-w JS-d iijljjj cLL-aJI ,jl .1865 ^.LaJI G. Mendel 

chromosomes oKt > u->]l ■•it jf. > -^ 1 I j *. a * j j 

cCfcaJI jl cIjj_^aJI Jajau J *> d <aLL J£ ^ aJ^jdl 

CljjJI ^ lr. i t^vi |j1 » ■ uJljJGj .iiiltjoll ao^J S^piljJI S j a -■ » II genes 

. Lfjj laj 4_djJ u_lt CLuaVL .Til'n^JI 4 -fl - J a'.'.ll ^uiljj <jl Lr lc. 

pLlc.VI |sJx. La - 2 

jjs Molecular Biology ^So^aJI *L&VI ^it ^1 LjCltl ^ U IjdS 

ul iL'u Jiii ^.1 V <jilj .jaj£ Lt ^ttj jjill ,j1 £-» .Clj^l fAs. 

^ic. fc'ji <jlu Jjjjjdl aL^wVI fit >1 A Irtj (jSuajj .^iVI ^ au L a - fl jd 

wiL-u<V1j t-ij _>iill<-u.lj j j cCu^JI tliAiS u* ' - u '*‘. k j Biology ^LxJI tL^Vl 
Id dljij .repression l+»^ jl activation If L . dl aljj idlill 

*•. 1 -v . yi Cjlil oi j .jaIjIlII <ii CJjj Cr*JH cLiilll jjjlad ^1*JI 
t - 1 a If. jAi 1 jSfl'i Jjlj 4-uaLa. .(jj jjACll ald-il J.uJI Id CaUJI 

SU—t e;iJI j^VI .>.T ^1 <jilS 6- otdJI Jii ,> Cd>Jl al^VI 
.pLuoillj daJlj CljjJI cYduft jjj ya l»H .U» t ^ ll 

t A a ! A j .*iC .". M .A1 A j J 1 1 ^ l» U 1 .\ j 1 .-. ./\ll. A I < A T . ■ . V f j . In j 

fJlj-ll (jli-w JJ£. pjJ I JLJ^H jl .^_>lil'j <C.lLueJlj CLkJI j (jo^o-llj ^>?JI 
Jl jjljiJI jaIISJJ .t C ij LaS .j jLla jLjjl ^ .djlAo H Cj*- 

^ Urv' tJ lifJ Ct* C^“ 

.Caa.Lu.VI -~.t*. »~ j_).lt. C li. ^uuai tju-ua 1 -aa JI L >_‘ —~‘ i (jJ| ^ixil Id 

dJj ,jJ| - a.a. 1 ,<j^jLdl JaIjjJIj CcljjJI oGVJ J—kil Cjld cljj 
.nitrogen fixation ^ j jVl ( _ r k. L^_>d 




SjjG « A • j-v II <-ij i-k Jl Lia.jJ ill ■> t ■ .il <v_JaJI Lai 

jl .diabetes (£j fi .»* 1 1 ^ .<-» ja jjj^LaJI S ja. 1 m» 
Lf Li_AAjl ^ aJl _>ia j ^jJI jUa_>^uj u lt ll jaa .iSCill 

dt jkL»1 jL-adVL. CiIjj thalassemia sickle cell anemia 

al$J <jl*..i.nl I tVki-VI (j-1^- <fc j-^aJ u-i>uJI <»2i1> j - L a 1 l 

...VI ^j-i u^L^t u jji JaVI llAj 

.<ia.VI fjj (jia. Je 

CjL^jJj'i^iII jj Cl < L. t ij V jJjJI 1.1a jl Ll ’/L a j lj| 

Jjla. £_a Jain. <j 1 li iaia .J . jjjLuJI a-» t~ i 1 n . I.La. £— .Ij f-illi .jHjj J-ftJ 
. jl ■*.*llj JjLijJI j pC^.VI ^U. (^CJl Jjlii l n ---“ a * 

jn _)Jo^1 I4J jjH di 1 ill sAft JLajCaJ a»l_u.j (jl jj . L*-o 

p Cf li^J1 f-tpkVl^ ^jIj^II jjAk (y JS LSu tJui j j^Lft - 3 

jllcl 1 1 \jm LfrlLaJ U-m V -~.l il jj-v I I jL-k ,1*1! jlaHVl Ijj jl Ho 

JHJI Jj 3 dlj jl£j .IfjljfAA o***i j _ »~kHl 
S jljjl HHLdl jjjJjj < _ r l £ - j^-=J1 *dJj H« (j-CJI •_■&! aii jj> jj 

LaJjuj JLa£.1 (jj Lfi ji J i^Lail I jlLil LadAJ Laj^u. 3 , “‘il l 

(jlSj .lfrA -k . 1 j 1 $ II 1 ja SjI jIm VI 1700 ^Ixl) Jjljl Ha IjSjjl 

jn L-uUil Laic, n i , «l_ i l .<ilj^JI ^lc. ..ill Jjjj ^dl (^jjl fLfJI vildcJl 
jjxjji. (5jl ... a lJl 1-uSljJI Jb ( _ # lc. iiljjJI CjLjil uiaSJ _yjk iC.Ha.Vl 
Ul ^^1 wijlHi <LaLu (JiLi ja ioljjI iltt -v .(I jSLiJI) 1865 ^Lull ^ Jala 
Lift jaj .aj.t-k ft jojl^U ^ inij CilLiall JVllil jl .tVjLJI ^.CLlj ,_ # -Lc. 
. LH<1 iilj^il aUlaJ 3iLL:Vl <kii ySJl olHjJI J^j 1 jii v^aJj 

ja (j-1* jj »a ? 0 jj jlij 1< jj j^Hij Jjjl SjLJI 

theory of ^ij,.^Jl ^j^klJI A.Weismann jLajjlj jl .j^j^l 

jSIj frj^loLUl aUlc.'il jLjti .1887 ^.L*JI ^ <iljjU chromosomes 

^1 £ jLaJI 'jAj .nucleic acid ^jjUI ^ L» ^Ij^ll 5 jL* 11 jl 
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cijjji f±j iuji 




Jjl* - 1 Ji-UI 



4*La*jVl Jj ._>»i*c. £_ tuVjJl jiljl u* U3Li.ll nuclei <3-® >iJj>£. 

fJUJI (jjk jjj .j aA^J l lia (j-lc ^jl-u L3L-JI ^ S 

< _ j k w >% , 1 ' ,jl <1920 ^l*Jl ^,-i iT.H.Morgan ,jlx. jj* CuLa ^Lo^j ^ jjj>YI 
.cAivaJl l?^ 1' >a 

jj jJSLo O.T.Avery <1944 j*.L*JI 

cU«Jl J J* Uii* 3Ua M. McCarthy ^SjKL o^k> C.Mclcod 
deoxyribonucleic • < ^ 1 a 0 u^»q>'l <>» 

<L>jj > o*. ■ ..' j > t-ljll dJi j DNA «lijJI« j^L LAjI <_#j_^jla) 1 acid 

.<1 _>JI .*.^4-, 

31 <ai F. Crick «iLjj£ ^ . .^~. l j» j J. Watson ..41 j ^u4sl ji j 

(ji li-ljl <a!j (j-o I j^*j La ole ^ij_^aJl <11 _;jJl (j-aic- ,j-4 I. W .1 A . 

c*La>udl J[ ^ ,>*^11 liA ol (2 1944 yUJI 

<j I*. JAj tjjJl <lijJI <jii JxLu < j .code j^-al J jl JjS j£4*J <Jjl 

liA Lfa <Ja*j ^ill <Xj_>kil ^|a i » *i ^ic. <11 jjJI aLaJe. .cL^j 

JU. jol .genetic material <j_>jj* SjL£ molecule 




*u_i, ifiii UjJi ^ (jU-21 Jl) uj— :ij (o-Ji J!) aLJ. > _ 2 js-Ui 



• ■ ^ j* I aIoji |»> J r k V » <lJI 1961 ^laJI jjj F. Jacob l^puljij J.Monau 

genetic jjilJI jy* j «l « i»JI 1x> jkl^r.1 oujl jjoj 

.code 

^ ej^jj P-Bcrg Jjj p.Ls .L»L» i>kA. y ij 
^ ft “ ii Lo killj jjt l h“ liail ^-ajj 1 1972 jkL*JI < _ r * 

jjjijS Ji.jl .^llll j^UJl yi j .recombinant (DNA) UJL 

<UL^Lsk ,j-ft H. Boyer j^y* i ~-*y}y- !> j *j j o_oL^. S. Cohen 

carrier <LoL^ ^ul_^ > s E jaII Ljjil .■u,..ijl^i ^ 1 ■■■ 

Ijj jklxJI dJj -vlx j .< I ..i'i ^-kiaii jAak II (J j ■ ■ ■ ••■"■ Ls bacteria 

^jjLb-UI dt oaj ji j .Genentic Engineering <dll j^Jl j^at. 

t j it* ma < - ftfl - a 1 1 jjjLtxi! (_g I I i_jjSji]l_i A -- t*.Q II S 

UJI </JZj 





fJiLj 
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<> F .Sanger eLjj-. Ji . a... .Cl ,1 977 ^LaJI j 

<ju»Li. (jm W. Gilbert ^ jAJIj j ,*.i iWl' .iiL&jVJ ^A l U . j.U «lt 

sj j3u» j\ a ►!_>! < _>-kSn ^c. M »' ■ ■•« JS j ,j jli jLa 

.ic UoJI nucleotide sequences jJC.l l 

ik -- I J* Jak SjVj JaJ ^ ly *1 a JI ^oll ^AJ |_j-a j-tt •“!• .^IjJI ^LxJI y*J 
,<jJ lAoJI cAA-iJ^a. ^ k JjJLO fljjsJ 

a i\q~i a U . - yj ^AA-aJI mtll j ■ ■• 1 j»A >1982 ^IaJI j 

1989 jkl_«JI ^ j .Humulin VI o>j Lioil 

National Institute of j£ju>» (>>-^ i-oU. Sjlaj o— /C 

iUaV ^ji\ 1.U.-JI oLVjll Health 

lla jl^j National Center of Human Genome Research 
Human tj j -a. * 1 1 ^j_>2m>u j^-L. i _ P -aJL*Jl £ j_>2**il 51^ 

i.j-iJ) -. iji ^l ) J£ 5*1 ^5 ^1 ^jJI j .Genome Project 

.(j^V jfcsl) 

cLIoa Jjt o-: .1990 ^UJI Ct* (o^) JjVl ^ 

£jlj |vj jjl <ic. £j^-*aZ > gene therapy 

jl (r^UJl l^J ■-.» AA l <JikJl aS j .ADA deficiency O^VI 

Ja 2A1 elJj o»j ^jUill cdlj^j loa. <jjLt SU* 




dj'ljgll gdJLc uLuuLii! 




? pUVl CjLius pLIiV) wioS _ 4 

.LijJI o^-aLa. j*i ijjl ajLaJJ oMiLj (jLuijVI jjJ otij-L^oJI j > ~ ij. ~ i 

<ij ^rkll ol j Lt^LaJU < .ail jjft jni i.it ill 1*1 lii * m ...->■ 1 1 Li^L-l -11 

gametes ((.jJjcVI) <_■ ...'i>Jl L}UJI 1*1 .diploid Lili^All 

4 . > . .^-.11 <j_L^cJI Cilj L^LaJl J^tais jj ij^x I Jo. I J tj i 1^ 0 il l I" ft i 







oljjH f±j JLaJI 



. 20 



S_^oj jjjSj. i .building blocks cijLxlII j!i£JI ^yo -LLujl 

tt-(£jy 11 « ■ . A« -v H jj.ajl ia^JI (jUi-i jjjJl phosphate -~iLa 
.LjjJl SjLoJ I u U» ) Ifj I „.<VI jjAjjJI J 1 ^ ■■■ CulMI 

« ■ j .Ar bases _ui l^a * r j « a « <AlSLI) L»1 

t >_^ ; jYlj .Thymidine (T) u^l .Ml j .Cytosine (C) ^_; Jl_. ^.11 

.(6 J< -Ml) Guanine (G) ^1 jillj .Adenine (A) 




k _ ft 
lioJI O- 




kJj^L Olk.j-^1' 
hydrogen 

^ vi 0- iaiiyi bonds 

jS— il oUm> JS ^ US 

-I?***' 





oLmLmI 



SjjJj Jcuj JJ (_S jjl j JJdjJI jS— . £d (_g J l Al -ll <joL— <V l laljjjl j S ‘‘* J J 
^ ft It a ,~i I tnj i K 'il l J ■ o f - j t ) L i ^ a » djL^j tX' l fl • • ft ic. ja^. A t 

-w « j .jjla .nil iKtU £-0 JjJ ^1 Joj^ui^jJl irxxi jj ^ % i < Ij jJI 

.(6 J5LiJI) T j A ajjjdJSij G j C JaijaKi jaJ J— al -iajljj Liall *c?>> 
^ LjjJI J-aiL*. j' ~»-~i j| .la*. <L jlo VjjJl viillj jii. jjSj <jSdjj 

4 a 1" L A -.1 I ■*. j.K‘. £-ljl jla I j-A £dj .LjjjAj Jxi JJ K j 3x 10 9 ^Jc. j 1 . . ■ *. W 1 

.LjjJI j*. ^‘i w*>~> < » l~ -- » oljiljj i_r s J JoAi 

jJjjV IjjIj j" •^■" < la i mu Ljj j j Ljail jl LajLu< jLj u jlS 

jiSi Loll jl ka* j^ C&J .(ACGTACGTACGTACGT Stl») atl jUI 

* t~L l ! 1 j. .1 j .-. L'i i -v I I . a M~ H . <lui ac.1 jiJI £-1 j jl jljSi i^ alii d j) J juL u 

jd • .S jjj Cl <a!LjSj j jd JS I4 * < A j (jjJI .LjjJI j*J 5jjGjaiJI 
■ ala~ll ^ Jj*. L^id J£ CjI Jjj J d J SjJ I j / . l ~. l ... 

•a*lj Jj* double helix £ja> JijJl* 

<_jjJj .All vlil j l rv a ni l J_S ^ tflj 1 — j J 11 j~J <_kk J 1 a J_A jl I—AJJ 

► (_£ j*. <J*. jdj > if 1 k A~k i (_jaJI w> j-LciiVt jj jl I > Oli , ,_Lf.i klrkTill 

jjjlaJI jU dtL^ li jl CaLe * 1 LiaJI Ij-lj L»j>« t .Lkjlj liiil .A* LiaJI 
.^jaJI jljja^ ‘^J templates (j^JG) jatJaJi J*jj ^jajdJI 
■- j*- jJ JS 1 j-*j alia ait j .DNA polymerase liall 

5 j j j* aJl * ■« itUII .K >H ola*.jJ 1 jd <J aid s i i^jJ t ^ t . .J G ^ 

UkOji jli la^aj .(7 ,J^ aJlj LjjJI Sjtlnuj aLljj <&ljjJI |J^ 1 j 

ulG ^jJlj jLL Jl olLLijI JdG. k-i. yj, .-.I- j' J_-K - . 1 I jr,a ijuaa. Suu 
elJjj < 4 ^- j-» ^J-uajkJI c ij^ -jjad^JI <dajljJI J .Aftij << 4 -d- jd 

La JS Lf t>-»-j -J— ULaj Jildd J-ja^. lia » > U 

A j i fti d dJa aid ( jdiii^l j j~ i j J j>l l) jGjjij J-uaVJ jjJildd jdljji. 

j^jAj .(8 J S-i . l l) mitosis ^ hi s 1 1 ^1 ...a >VI ajj&IJaJl aa_A ) jAm)j .^l 

4 .1 . ..I "" II 1 » V i 1 ) Lai . 4 C 1 ' [ 1 1 1 4 -w ...iVl . Y i. \ *s- . j j*' I I 1 0 4 1 A 4 jJLulo 4 _kldt 

LJdt b-ai j .(9 J-SLill) mciosis . J^j-t» j_t 

a ad Lj. .» ^ .«in .d G kao l l jd La. j j 23 ^Jt (_g J~t-*d ajdkl j 4.1 G i jkLidijVI 




jjJI ftL, j iLaJl 






23 






Cljjll fie. J :u*Ji 24 




.. k^>ui fl—iiV' ^ ^jVI 



^LjJI Jiiii ci ji. Jui - 5 

•Sda. ( _ r k. 5^ *®at CjI „> / > > * Cjiiic 'j-* t>* 5 jI^j ,j-i 

^i._>J1 j .iiiljjJI SjLaII ^ Uq-^J I jjJI Jj w~ > (j-lj ij^-t (3-° 

ijLJI Lr * L.J1 SjliJ) olt <JjVI J£ £La&.| o-° 

<4jjljjJI <JL^r_>JI Ifit 4j «/> f-fri i_jJ_ucJI (j^ ^1 

.SjLaJI aJu^J < . *. I j a H <j till j>~fJ j j J 

cLjSj «> c-^ 1 * 1953 sA> 
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fJt oL-LJ 



Lo-lix vJjjS J <-oj 1 Juaj . (IjjJI) ^^ rwii JI <Lj JLi 

u* S.>~k1«H jJl (jj LiLjjl ii-iiLi. 0-® O l w al j ij 4in . ''~^~ 

^>«*S (jj JjA.ill ILL- (jLij a5 <i L U ,jL j <Oj,>-*L*JIj SHU I ja x 
.LajJyi^'iU LjjjLJL x % xj > j jjlijlA <a->\_U j— IUI LLlJI oLI j jJI 
1j- ijLi jrJjjj-ali ixelo. (jJJ 1951 ^Ix. Oj - " jlj Jill I 

frLjuLI ^ j^JILJI tjl f jii jjJt J—oLxJl ,cL>jS ^ i mil ji a-o j n < oil 

jvlx. J t jji olj^SSjJI Sj l| mi ^ix Q j ixaJ I J Atai 0^ <1938 ^lx 

l^-ix J— .jUI ciLojlx*ll 1 _ r lx djjij r I asj *L^VI 

Lj jjLJL 4 >j (j-i L_ > kl]l *L-jSJI jjj jL'oJl <L. Pauling (j-jj-J 

- JLLJI (jJJ jUI LiLx-ill kjlj_>JI yLi, <La.>l > < ^llJ 

Ob jJ 'i lijJI (J *^ hi (jl Lj ^bu- <l tlx. IjLij .olLjj^Jl jjj a-hclix 1111 

• U* *jLiX 

jit JjuXj JjjSj 0j-“* jlj O' 0 j£ <JUif I ^yjjl J-liLlI 
<UsL ^l ~ > i~ . » t <JjL-U lv _j jlxj pI yjj .,jj jLVI pLJxJI jyjLj S_-o}H 

LfjJI cJ—ojj SjJ—a ill — al l dl3 3^ t_L-l ^LL. ^-il\ pL* .LjjJI 

SjLJ JaLll ,^Lj .^Ulj 1952 ^lx R. Franklin Oe^b® 

jilLj o^js* u^j*- Lij .X-Ray Crystallography <^-$1 ix-i.1 SL-J^j LJI 
J*. ij^A\ .LJtjjj iU-1 Jx vj^LJl .(|() M. Wilkins 

0-® * L - « (_jAlJ ( jj «-<x» t L<<f. < n.il ^ JML Cjj •“'''j (j-xjlo- 

jjjJl <5 jj_uqJI cUL-j cJj oij .1953 ^lx (j-lL^ ^Dl 
.^91 ^ lk^ ob i ^ li^JI Ji-i ol Jx .(11 J5LUI) X JLi 
■ <l r»_ i IMIJ ttjjiLo <1-0 vjl j <UjL 0j^ 0^ Mi lax. jjjS HSJ&- LjJI o^J 

.helical ^jlll j] spiral ^jI>LJI JLiJI ^4 <JiLl o^f Ja-*>b 

Loll 9 lg^I jiSVl JS-Lll ...I ^1 JjjSj o >^* j J-L lj£-*j 
<lo— > (_j 111 -uflkJI _> _ <4 . M l t ■» | ^ »Lall ^Llj (6 <J^-UI 

900 <la< < « j <JLLo cul^j .1953 jwlx (o_l-LJI^ Nature j JiLlj 

^J-^ 0 ^1 0^* >L> (j-L <6J^-I j LLa (jl 

J^o. oL^lxo ^i j -L ol jl jl .^I^JI jjl j 1 | pjl ...~ 0-» ax-b 

Llflll jj-i Uijl p .<11 i ur=^j 0>““b j < 4 Lls ^Ll ^ j jxVll ijjxaJI 




AjtjjJI «LoJI 
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.J^UaVt Lr k. <*U*JI ot-ajj— oill j»J»l (jj> _>j! 0 £ Jajj <Lva. j^k. 
Jtl^jSJI (jaj L» JajljjJI Ut ...» (jl Jlij (jl !*■ ‘X a . V» :iL»^JI 
£L-LI^J i>« iiilj^Jl SjLJI Lfj mi j^ill iSj^Ul Li Lit j r..;- .i~. ^ J -^i 




t J* iiJljjJJ | _ r ^ J y* -10 Ji^JI 



L^lll ojj^a ^Jl o.L ^ _p ^iJI olJljjj ,jt 
■ ajjlaJI jjjUI .-ii ..i_i JJ j j . J-i_p ajjLa. Jjj L^jl VJ .Loll 

IjijSj jjl > jL .a -J -» ■ . t il Cill jjx jiSl uU. ajilaJI ^ .Lai Vi Lf jJlj 
.1*. jlLj— 1958 ^Lc jj jj-Jljjj Cul£j .aLaJI .in ^ 1/~ 

oLiiiLuJI ,> ^ tPi J-oj ix* L»jjJ ijilj 

jj-aj Lfjl^Lfc jl iJjo Lajj •<_> j! i^j^Ul Ixa jjSVI 

• djjSj (j J milj £_• IfiLliI^I < a i~ ~i jjJJ <j £-SJ L lj-ij 1 < \\ .11 Cutfk 

(jj^* Jfjj ijjka £j» <iLaij .jjiJjj uU 1i$J 

.UjU 

SSjjjuaJI <LuIj^JI CjLlc ^11! pLlcLi GjJI *i > i.4_iS _ 6 

.J an £jL3 jA. Jji ,LLuj LaJLj (_>^jJ LJ1 f-(_j ji Lpi oc-I^UI ^Jl33 (jj 
(jlj (jil jllVI j^*j li»j . L « V » al lj J— aVI I— i V* a L _ya- V (j-o . 



iitjjJi fJtj JUJi 
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Morse code ^jja t $y*j£ - Ly* <jjtj 

^ L$i£ Lij-nljl jl L^iLsjixs Jill jjl Ciljj-a. II c£-°^ lji*j 
.lijJI dLjSj j'j <dij ,jJe IjLaielj .isi* J_jaj 4JI-J jl iy* <ij£a 

<±>-i (j^J CjI if* yj <i->jaJI <-*e ji uLi 

old ^KiU <jLo1 JSj (JiSj jjJl^JI ^jJ < -« ' ~ » 1 1 *1 .-1 ...II 

•lt*— »VI liaJI 

^Aod-aJI jj-i La - 7 

Vl-V J-11 j| <jJ.liftU 6d^_^ll ■ '* -~* I I . ^ H *1 <«J£ ■*■» 

j** jill ^Ae S jjli lidJl {jA OlLlJ (J -Aj «ij( (_C* <J-»«LiuVI 

L*-^ L>t u-Ax^l ‘T^-P tr^ J^*-**“J -L*“J->^ 

>1 ■ J-* -* ! ld»£-»j • ^-lll otj-jj j jK lil 

oIjj^A. if* jVV UJoll olle jjJI jbjajl Jjjjj— iJI ^LjIxjJI 

V mJj yJl if* L»J>»-J J tfia J J ,<lLi-U ia>LkJI 

C>il£ LaJj .La J jl^j (jjiaJj J . If lii fjj _y J iCaxUV) uLuli if* iSUJI 
T-A <JUjVI deljLJl jrijjt i_r® *j^ i ^*J* ii-uaJI 

die <mJ1 j!v> ^ALli (jj u >i.Vl JS £-ol yjHJ) C-C j 

jSaj (j\ l-.lv ^ <jua. J£ C*ljjjjjJiiil J>*=Lk. y)l5j J£ (^Li C/I ’ ii a D 

SjLau)fl (^i ^'ioJl uLii - 8 

V i>\ pUk wi-iiSi 0^' <> e>-»LiJl >u*JI ^'-Aj tr® 

Ijj^lj I L „-. ^jij aljaJli .^jl—iVt die J^da^ jjj I v > o lj IjjJ -t**-!; 

LJl^q 22 uJI <iLJ»yLj) <da.lj X u*?*" lA- U-^ LSJ-^ it° 

.. » IU\" iy i j j iL «'i JjliaJLi Ja-_>JI ^">i i Lni_>< U ok « txt ll ifjo 

oiliij .X ^ tjiLJI tsj^dj Y U^- </-K^ 

• Q ill~JI . k i l -v_i Ladle J~> M *w 

J< A~~ V u it ^.il iiaLa. iiWij X ^ «> -ai 1 <L>Lv n-Lli Ladle _ 1 




iiljjJI iUU 
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Sal. A Y ^ X j X jjj »aX II (jui i ^jlc. j i 

.^1 j^UJI uAf (<~— *JI C.U..JI ,> 2x22 
jS •***■ Y <LoU. < t Ir-t'n X ^ 1 i * r~t i I <1»U. < -Ajj.. ^il3 Loilc. _ 

(j-tt 2x22 jJI ijLAYli) X j Y j jjit . ^a jl -> ■» ia-iL> 

.IjSj j jjSj II 

k »*■ jlj i^ulljll ^kaj { ji jjil jl miYil ,\‘tC ju ts I ) jl j_M ij I lS * j 
Li -Ajn.* ( jc Jjj ...aII jjb , Y ^ .a.1 1 jl X ^ » > n-tll <laLJI .<il»jjl 

plla^Vl - 9 

jJlj ilijjl . «<■! .A* J jLi. U Uak lij-icJ la=». jj J l%« UjlS-ej w J* 

(G-C) iji'jj'i ‘“^ £-* (jjjljiHj (A-T) jj-ajllll ^_6 jlijYI jUAL L>A Lil> 
Jiijj oi mutation 5 jlk> LtUJI jj*j jl Y» j .liaJI t^j-L j a . A 

• 11 kjt jiLJI jjj j _ # J1 *LYI j-» 

.-L^.lj u A » t -i ^ L^t Y' jjij^xll jfc - l L ~ i- U fl ttjj jl LSI _ 1 

j££ phenotype ^>LkJI J>a >ll <lL^> j j U~ ^»_v^ill ll$Jj 

,jj iiij US .parental phenotype _>*UkJI ^^Yl L-alJI ^ 

•UjIjjJI j-» SjjjS oYU. 

til jjSj f -l£ e_>*idl el* jl Ulj _ v_j 

<aHaJl CjLUj j_>dl JS_2, J *-±£. jl y-1 jjjJLj .*'j ^ ■ >_i i .^~i~i Y jl jl — £ 
.polymorphism JS-iJI jii: .jjip. <lX UJ JJiJ j .LYAJI 

(_g J- .-fcY l a \ lj I __>— JAlj jl * . J— .Yl ). l — * < — J A*1 (JljjJ J i.1 j— OJ 

Jj <isk *3UL . r A~A. jj .jL-iYI .Uc. 3x 10 9 l*jjr. jJUl .^Up^JSJI 
. jL^Yl ! lt* jj^j 

ji (jjjt . lt.S ea^lj Sjilo JIx^j oljikJI wJi.1 jl jYI jiUjj 

JUliMJ Jjlill Jj^-jJI jlilll l _ r * j .Lj ail >_a£.LAj UUc. jjaU j-» * jlnr 
Ijiij ma l l Ijj a jilaJI JJJ« j I jSuj .UiUt all JUi-Yl jat 




iL=Ji .... 30 

jlj^VI i_Jd (S lk ‘ J. 1 ^*' " u l l"~ 1 1 

lj-4 fjSJ V jl UU .Jjli-S ja3j_>J uJ| C^JjJ LijjOj J>AAj .AjjI 
A j gjla^j V jl jl -J^K iJijij Aloj jj VI «*lttjh^j _^jLi_aJI jjjj^jl 

.13 MU I 

La aJC -lcl^j 2 JI (jJljj ( j£ jjjJ>~J 1 .v ' -vj J 

.jl.1 [J-k j tl >_>-->. substitution Jl-i ■*■ ...VI _1 

. 1 j .kAu jl ciljjjj jK il l j^.1 (_yi3‘u <li v--y deletion v i.v-JI _ 

■ Id i ntt jl AjjLuy) ^Ijjj j.dCill ao.*l jljj •*'ij •». insertion ^La-sVl _ £ 

Lfj . .'t ...""» jj ^jjJI jjLcJI jliiU a «. i*l t ol j cUJI lJ A ju iIj > _i3 j 

V ^Ij <(^! aJL^. 1 jl ultraviolet ^a. aV. 11 Jji ^IxL^iyi 

vl jO^. ^ iiltL*_iyi dl3 i r ii k^Vi Sij .<±i 0-^*3 tS-^* Jo— *jJI Ala 

.iij^l jji. spontaneous mutations AiMiJill olji^l j* joi£JI 
Jia yi-ll IjJ .aL^L> CjljliJ oLcLa^IVI 5 J 4 J CjI jiiaJI JjJLa SjL} 

i jc. AajUJI ol >LJ 1 .mutagens cl>Ul ol-d^ JJ^aJI * 1 * 

I 4 J q* -induced mutations .iljiiJL cljiUJI jjIa 1 j-J ,^^*111 

jjjj Jj -A^yilll (ji jlilUj v jfCjill jl ^i*JI -Ajjlillll Ciljiid) jc 
.JUii frequency rate jil jill Ac jL. <_,i uiMHVl 




i^jyjl Jnn II 



cLuljgll JaljdjJI 




Ijmjl jjila Lf^ - J ^ (Jt-® ^ vJjjJ C*il^ Ijl 

Siix^o » j-4 (Ja Syl^i-VI (jAx-j (ji iJJ j iiij C£-*i v-iji 95jJlilJI 

>_> « ) ~ > ii.l^<aJli .Oa.lj LT* *^* J J-* Jlj-i-JI loA {jC. v_jl " 

^jjJI dil » . rfil l (jiJj . < .Aj jlJI QjJi (_j jJI »LiojL> L* jjJ 

.oJJ-^j lisj V[ (J ilnl l jj- 4 h~ V jj-** lA. II llK Lf i ■-■ ! *■-■--»- 1 1 Lf Laj 

• ,_>oJUj tlkfil £-0 oil; Jjl iViM J^Lll I j.4 ,j-i J 





iiljjJl fitj ;UJI 
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LMiJI ^,1 j£ii .joVJ iolL^ j 

^1 mj VI ,J-S I > J' oUjJ <l» tiilj jfljLoail j. ijj ■ *■ I ■ . -V j Vn-k, 
b,X^J j^.3Uj .kl _ )A m J-b.V ,2 jIS IjLt .Oia. J^a .aj 

£-a • j - « ■- *V I jjU s jijjbJI <-o^JI »*il n~i ^ I Ij] < -ywill j^fkj IjLaJ >«■ ! . A . ■ 
<J (Ji-Ujl ji lia {jC. wjlj^aJI ?,xaJjVI JjjJJ jijj (jllI IflLla 



. J aLl I LiiLi. ^yi (jjJJl ^jC. j J ...alII 1 i>.-wJ I J^j j»x_jJLij 

dJ jJj - j mj]l ?j£. i ii > , J n . . . V I (jjll a^ij^aJI IIaoJI jj il^jl V| 

iyliu ^Vl uj 111 <> <Jj>— Ji d££ yjji ^i^ji J£ J,U 

^aj j »*■* H . *• Lo! .recessive genes Sj «aaj*ll jl <q * *■* L II ~,l*. . ^ II ^cjj 

a j a! aM ji >jjl ujl Cal it ^-11 a J ..n II . .jVI ^^lJI ijC. * ‘ J J ■ ^ 1 1 Cu^JI 

UJ ^LajJI (jUI oUL-JI jLi ell j .dominant genes 

.5 JjL-* j] «li- > i~ b OJ& jt 

i laTu Ci Qxa. c-Uaiki ^ AjsxOJI ^jbbljaVl - 10 

U.*‘“r ^ £Lbi»l ‘ <il lilabtj <JjIi Ha bljJjlij LfjJI (jilJI ^ 

• tlyxa oL-il b_^ ^ 0^1 II* “X^ <X^ 

.JU^VI tAx^i jimi ati^sji bH o^VL.j 

^jj ^ -w f 1 -w wr V| j} V lib iilljl slil 1 tiall iZil j li>1 J^JI _^aVii 
<jilj i'.v Jj^j Lai .U illi La+x a ^ JbaC .olL^aJl Lf J^.y JjUlb 

ikiS CajL-JI i'. j i > ll eUj y^al jtl j^Jl Lfjj^ Vj tbbL- ^-a 

^pi ^L^yi ^ a ■ ■‘■j .L^J iLLLaJI <jooJI < C ij >-kl t5 HI t Xki i.ll tx>j^ 

JU. ^ ,<j LUo- j «carrier .^^1 l*~J 3ULk» iJUJI »i* 

I a|[ Ij. JLbj-k.1 jLi <<ibC. (X> x»JI <ibb» Laojl x* 1 ^ i x* 1 (X* Jj 

. 1 1 JIaUI ^,-i J. V> ftb ja LaS Ox'ji j-C; iX^X JH 

Phenylketonuria «LjU\ill ixi ^lt < Lll uJUxll _ i 

Jxd t> ^Ij t^Vl J^iHII ja^'x O'- ^OJI ai* 3X 1 " 

; dJjj .phenylpyruvic d^j^- wUl xll x tj- 1 ! 5 j-^ 





v V v 








j iUaJl 
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C-^° Cr® lt*1 us"^1 J.A* ^ u- 1^ ,» ■ - ■ > I I s j^i 

»J-*1 Jf cA-fcaJI '!» f£lj3j • Jjill ,j-i ■• ’ ■ < ■11 dLi jj_i_iUjjj.il 

L y^J_yLi\ <aJ U-J jjiin o JJHM .<JUJ! ajjS . a I \ g I J lar ■ cA~. 

phcnylalaminc j^ j 1( ^Vl JAill Ja. ^ jjlill ^^jVL 

.<jii*JI l> A ; i_ > j JI iiLL £_i dJjj hydroxylase 

<> »■» * > -SjVj 500 G J£J 1 ^jJl yojjJI lia ilijo^. jix^ 

jj-j-1-^ l-“ J >%20 tl^iiJI < _ > . aj Laj_il %60 ^jl wiaII J^a j^xAjjj-iJI 

jjJJ a_ l J iii II i- jl'L ill I j-A 1_1 _1 m Jj*JJ . 4 _lli« II 1 * 1 1 mi ^ lr 1 

^jx. Jjj niaJI ■melanin V_i « 1 1 --• ■ I ^ j j j .All ( j J j j^ilil y^t 1 ' 

La .jL-iyi ii^jLui j^j o^b jjJ 

Sy> <\\* a CjU-I mu AL) <(jjjL 5 j jJI (jjjtmllj . ji-ilVI j» 111 I XAjjjJLi 

Jjjl jl^c. Jlj \\.J {jSJuj .^yjl-^'l mII jjjlll (A ^dLi. j^LajJI 

ijeA* (A JjVl ^-lil jji JiUI alt 4 j jxkj <y. 1 JU. A 

- M l) jjjjl/l (JjjjiJI i!h“ !-• <jUat[j i< u» j Ll.\ ^Ijjl 

(Jia _> aJI V >i.l3 lj| ii-ij-o ol j ,jj£l ,j1 i _ia^ 1 1 V (jSJj .(12 

CiijJI Ijjl ^ £ La .ill LNxi. ,jl dJj .SjVjJI ^1111 -Iaj La jjJI 

.Ztjij si Oj^j 

jfcd-m lttr yi . j Al >^<a 1 j iiia. yfc wijLa_i CijJ-ul -ij J 

.^iljAl a I ^ 

Cystic Fibrosis a i_ailUI _ uj 
jkMtVI l$j A 4 * i#jJI <jjIjjJI Cr° ( j -an X II « j*>r. ll i_A_^° 

lt® JjJ“ 2500 JS J^a Jii» A <j <jL^.yi (jV dJj ■ l A_^VI 

. . 1 .^w. .la 12 Ja. (jJJ jalijVl ilil^-ij JJj S J n - j ull CiL'i/jJI 

ci— *j JjjU-k.! _j,li^Jl ^ A" ojlL La 

0 '■/> jjj genome ^ * A> H a ~ iJ ‘ Cr* ®J^lj 

a I i la ^Ijf 1 *■". * ~ . i .^.~X 1 i4l^jXo l'i ■ jl i tl -i- .aVI ^aal "1 itiVI \ 1 1 5 

SaLa jj_y> anil alii jjjjoLj CI4J j CFTR o^jj , -^* j 
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6. l« all (j-i J * y * « lf 1 _>jX. _ Q-LJI ^jLjji-o _ J_ll j jiill 

dJj (jc LMAJI jA_C 1 _^a JjL^sVl yt g-'llij 

■ CFTR JjjjjyjJI ^Ijjl iijj-aujJl 4\i-k II ■■■■■■ 

.~.M .^-.jj 4 It ■ 4 U ■ ^ >11 L^UJI r ^LaVl <y4>VI 4 ~> iViij 

SjUJI <j-MaU. eiljj iiJaJ . ^ -a ^ II ia— ail j pulmonary alveoli 

.^iiLL. < a. .«nV SjL» jjJ l 1$ Lxa-ai j L!jUJI a j-4 i_al »i ^jJl olsLa-UI 
6>fJo jjJt ■— ftiVL y^ojjjJI yyaiu . (-I^JI ^jl^o (J-S ajLJI A j-4 f^lji 
^ll JJ jjjJl sliLlpJVI jj-lc 5 j l nj I »U Ijjit II CtljL^kUl yrt»! jjJaJOJ 

■ 4i-a .Al l (jlijJ (^ajjuill J^ » . r.l l L» eUll* (juJ J .^jaII j^ili 

.i^JlaJI adlc. <t >_jl i«a<JI ^ U A. ~ j jl ,_ t i ani J£au ^^jaJI j jU~. . eiijjJ 





Ci I 



36 



P-Thnlasscmia LLu _ 1 .a....*\r?|| _ ^ 

(jJjS jt ■Itx Uj x JI J -- L I ' |*J jSJ p Julj I *-A tl wJjljJ _ I . » * ...^l".n 

.Lil jj »LLa.l O t u^l j-=VI j^.1 y* _ Cooley's anemia 

ajj i * 1 1 j U jj thalassa ■ L^VIjp « /m N1 II <«KJI o^ * ■ ^ ..." 1 1 j* j 
_>-VI S(j jL , i.y&\ Ha iJVHJ LKII ala Cilnt^l 

V u^3 _>aJI Jj! LJL. |»J»j lliSJj .kyjlJI Lr oJjVl J^J-ll ^ay^>- Q K ... 

J JJL 1 jlLJl JS JaIL La 1 . Lv * I Jj I Jilt <j lr»' i nl l ala ^ If aJj^.j 

(Jj-iJI jl i LmjlaJI ( jAt i V I <alr> u>ll ^JJ Lf-ijJ> .!■ 0-“°^ 

. LujX II I i m I jl . -La^jVI 

^Jl^o y_i jl jl iija^ Cjt- ^j-sjjJI Ha f4^j 

yi Jkjj jjjjjj >*j < p-globin * *> > (j-« ollko 

hemoglobin II jl ^11 aL | jj-^JI >* 

.^. m i aJ I L3L. ^Jl L> _ ‘ T i ^ Vl Jij o-“ 1 $ «* > » <*.IjaaJI ^111 cjLj^ 

i> >»>• (rj jj - uAl-* <> £j3 fLa-AiL 

Ck. (J _i La <_k i j_a.j ,_■ *> ...'.. j (13 J *C H I) — 1 — LI VI Jj-jjjj-j 

■LoLj Lf^.Li| ^jx. LLxlj «<£1 a oLijlt-j.^a ^lljL ^u^lc. llJ) 

c»l ^iJeJI ^ u3j .tl ja^JI fill >^Lj£ <jjUj JJL*. iiaj y-llULj 
vlLL (jJyjj . 1 80 — 1 1 jail La 0*1 LaJI 'r' . ‘ ‘ j n ~ i_r^' 

Ojj La Lfl nh» a . _ L la ajj (_>o_>aJI O'* ijjLila CjL-jJ ^Jl yllilLi oljliJl 
I ...v-.ll Lj^Jl dJ3j thalassemia major &y£l\ L a^yill aili 

.thalassemia minor t f_ > LiJI 

(jujLJI aia v_iL n aJI JH»il ylt j^JaJL ^-o^l [jijljc. Ijji 

Jliiaj 0^ * (5>“ J L P- ‘Ij"! • 5 J V^>J1 J*j 

.JiUI <3.J O^J ^ L—ilj Jfkj Cs* (JT 1 * 

*— It — Lj V1.|( ^ ^ -A~. 1 j_jj p 0— • J V ^ O— * L-^AjI (_5 j-Jlj 

Jjjj: 0 j j u 1 ^ ui^ 1 splenomegaly 

ala 0-a <j jJLaJI ■ -.V^ l ^lc <liiL_JI 0^ 3^- is Jjj ^ 'J^-^Li 




fr- uXjU- Ji*Jx > GJi f*!' c.UjS ^ »(i>- uA - 13 J*-^ 1 

• Ot-j^ J~j* > ->*■' ij j 

il jLz^o ^ bone marrow UiU. ^ ^ ^JL L^LLJI 

JijfJI ^Ix. >. »» idJj ajj (jjJ O^J 

jvLlo-C- \ai ,. i*j J iA^jJI fXjj jjjJI jvUajJJ JXuj jA. ^ « U « II 

«->» ^ i>=JJ-«JI (j-ic- j J-a VI 6 j-A J£J A lii j .^, /t aJI j ^1 jJI 

j ^ ! . .1 .,->£11 Laj 'J dLaJI ajjS ^_fl j . Jj A Jai JAJ £_o 1 1 if I J 

■tjLajJI ilh” 

i^aJI |^a <jic. j-ilj 4-a-UI ^J-aLa. (£ jJ Lj-a i -n V^JI fjaj* i _ y-‘ <■ -I ••■" '-~ ■ j 

<-> .>*-» Lf k. JjLa.VI fJi*-a ^i JjSjjJI Ja^jj -j»oJI ±xLLl ,^-LJ Lf ix l^~t. J jJJ 
fetal hemoglobin (HbF) ^laJI j Az ^jli.j^Jl 

Ji=a._jJ idlj£ . A a iU I ^LaLa. itt ii x J .aJr» 1 1 .L~a II J^jC. Lfjl U jJ ^Jlj 
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CljjJI jJtj 5UJI 

y* Cffjjj M <^3^ ■ ■ . »^ )» dj^ I -^J 0> 

i>» U^ 0 ^ 1 lT 0 -^ tfjJI J“»VI .j»All (jj JjSjj ‘r J ~^i 

c l aV. V I ^gjjl ,__wL.-liVI ■ - X ■■■II jjt lj-4j .LijMdl f 1 Jj 4 i l .^ yi 

jljLJI J£ Lt^yj y-LiLaJ positive selection ^jlayVI 

t(j ii a > g~i j ^ I ■ a . ... V~ II < a. a.j Lr LL„ 3 i i.i~i (j I l La j [ .n Lij^LaJI 

jl .Lj^UL c^-wJ ^1 o'^U' yj 6 jL^33l L-^yill ^ill. dlilj 
.(14 J<.l.ll) Lj^LJl (jjjl ^laljjJl ^Jl Ljjjj_.il J-jal 

4jLj <jJUi I a ! -a. JJfc 4 jaJI*JI 3 A II <_ajaj-c liu.K Jjc. <jj! jgjl 

JJl 100 <> jiSl dlj .(15 JSjUI) fJbJI ajJ* 150 J1 Jji, 

■^Lc J£ j^jj-iVj ^ij3i (jAjjJL yiLjii Jit 




.~i« j II I . a . . .. Mill jj-ci _>^J v_iiJI (jl u ^*. 1 L» ^ jl 

aIjI i a I i - /i~~ ... a! 1 .-11'. {jz. 1 j a . j a* u. \ i jjjljj VI j-^»L»JI 

^Ikjj ■ A j <j I M ftl l Q jili . jk u-^ ll ( _ f J JjAjJI s_r“_>* 

. Suit'll <JjLa_a ,jj (juLuiVl >?-»• LS'ill >»VI jf J 
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.14 J£i)l LjiLJI JJ tfiJI JJi 



* ^-1 a. _ tl a Mill j . ajaA.'H ^'t * K jjHI SLc.1 £u> _ l _ r a ^tJI Si^. t y» 

.f[±xJ1 (ji .-.I * j ^.~ 11 jj&li jl « J 1 -> t>l l jl . 1^11 ol jjlaj 511 

i*jj1 jl J£ »y* «u jj'jj (jJJ ^jJI JiS c>UUt J— oij 

jj J .f m-y.ll .UJaJI (jj Cil j ■-> l ull' l l % JO jl^£- (jJI L» 

,jjo jii. jJLi , <cjJL jiljj iJilaJl jlc. jkj^i jUj jj»VI 1,1a ■. i * > 

jj J .£^1J1 <JLafc tf l£. SjijjJI f ^ > 11 CiLl^ej^J CjJU^kJl ^jl jljiVI 

LL^.1 j iAiHI £±Juj j iwj! iw\c. ^1 j jiiLj^iilL jl^usl jjjaJl l.i iii jj yc. ^lu 

-. 1 .1^" ■■■* frUa£.J_» Sjlc ^sVI 11a gJlxij ■ .lal l ■ •■! .l^i I . aa 

j , : >l ■■■< ?_Ha> 90 60 ^-k. iron chelators .> .j.t_-dJ 

l $ . X pj <ill ^ «•! jUl lliu dcsferrioxaminc 

yj| (juaL. SjliJ <j1»JI Zj^Z <iaij <Liu tljUl jjlc. Jjlju U io« Jib 

^Jl ‘dij Jallll'i Jl_jis .LLJ CjIx.Lu> m 

* — ^ (jiajd Jii cjllLud iiLiybj .JjlJI Jt- f ■ “> I' 





fJc - j SUaJI _ 40 

Ln^j ,C jj-L-aLljJi (j . a ^.lj» »1« 200 j folic acid .•lil jlll .-.Ll j. .1 - 

JLj (jL^Vl (^aaj ^ J CjLaS ^0 L> <JI jl Z *JLl 

LJUI «i.jL -u_i JikJI splcncclomy JlrJ»JI JLoi3_- I 

. jjIjjJI l-L£_i jkjJI (Jjij ^Jl 4 -^1 -w II . a > a A. ~ I 

£ Lilli £jjj (J2j Cjl*>l<it ol-Li ^j-iALJI jixll f Ijjjlj 

(j_jj-Al y-ai-^1,1 ^ bone marrow transplantation ^ ak<Jl 

Lfril ^ ~ *‘~ *-■ I Cll ti» 11 lIIIj ijlc. V^ll | 1 >y. ■ ...jl~.ll . . .1 i. 

i jlljk iLull (j-» LILi. 4 v .ti < 1 -w lj ‘ jLol ^ V Q~ 4^1 1 ^ V 1 1 

(jl »»-«-» jl <o-ilc. >_i» i^\j ijvj jU donor ^ If JajJtu 

^ua Ifl ^lj‘ V (jjo- lit »J m jLlLl ■ . l.^ul l <^-i.i‘ll J_n 4-j-i i 4~ ...',1 ^jjZxj 

(jl jjjj jl (jA-*^-aJI Sj^.1 Jg.1 Sjlc ^ j y. J.I 1 j»Ln j . J jVi «m o |I 
.(jjjJI jJ I jl «_i jLSVI jgt ij-° J>lj viL)U-4 

Sickle Cell Anemia (jI-tJuJI ^oJI jsi _ a 

Lr L j j LSI j^JI ,jAl>»VI jSSl ^La^gJI f .ill o-a_>g 

jkjJl jii iilikjj .IflaLv . - I _ I - r>" (jjJI ,jo_>lj*Jl S j jko. I_ 4 » kllJjj ' j jUaVl 

■ « > I ■ ■ i I j‘i ■■■ > II jt ju^lc LluII Aj j^4 j ■*- * 1 Lfli I tfc 

(jJLill .J^lj ^4.1 ^ tijlli.1 . * > g. J (ij-k jai 

(jg ^ujLuJI 'jJ glutamic acid (jggl^^liJI yiaa. O-o Vjj valine 

IlfJ pIja^JI fJI (jt (j _ t T . ^ Vl £-L»j Uaifej (j^>It - I^Jl upj«* 
<j-«— ill ll* (j^j ,Jg.LJI VL^l iaLi U^Li 

LjluIJI (jjs Jil (jfc-v^VI Jii y-1* LjLJI <dJj 5joi .(16 J^-^JI) 

JJ-»VI j_^jl ,> j .Luj-u, jLJI jjlll vdL ^pll ifj£ '-^ i 

Jilj ^ .,1^1 JjL-3 jliJl lj^ g*™ ,^1 

lPJI <La_i*ij VI (jt (j aa. ...^Vl ,jjjl^2jl 

■‘ll~-l »yJaj Ci^J <JLtXu jikj Cl]j (jc .(joal^iJI ellj (j-» 

(jl OjLil .jkl^ytl ole oi* iLoJUJI < -> > o ll 4 a k'm LjX-ol JiJ& 

JjjjjL Sj^lc (J-U. Jjjj Lj (jj jlij ^i.-y t al l fjJI Lr“>» <Lg. 




Cljjll 5L*JI _ 42 

jJMI jj-i ■*■ 

4 el—alt J t J J -(17 ( J - ^ AH ) I — jjM ni l (j — a Sjj — xLa CjI ->- j * 



m ,jiJI <_K>I j-»VI ja.1 (> ja ^ _>dl lia jl Anthropology 

■<j mi will 150 — i -> j c.c jji5 j| .4 1 j .* .11 zl A* r t‘i » 

SjjLuj oilu fjS c-LLa-i.) (jx. isoLUl j-ol jjjVI - 11 

jLijI ■ . » -V-- 1 1 j-a Cil l t a a Lf J a Uo.l1 JjC. till ^^l^aVl l _ r ^JU 

Uu. ijl jj .bjlLa. 1 ia JJ-J <a% LJI i^ol^aVl «*...! » La L\- 

4 -Z . . . '■ <-jx. JjfLoJ V a.r»l HI LIjjli-i Jat j Ja 4*. . -^ ^ I 

l ~>~. a j iijjjuJI ajjL—J! jjAl^aVI J.1C. ^luj U ai A ^-a 4 -ojlLuj 

4j a ilJI CiLi-nJI olj (j^»l_>-a VI JiC i— >L» aol 4JU»j1 ^JLaJI 

Stcincrt Disease c» ^jjLLi <jo y> ~ i 

L>JJjl JjJ LfJ I J Lilli I ^jl jjJI ^jilj-aVl jjS) Jh> Cajjjll^i, Ljiaj-a J*j 

■ 4*1 1 .ail Hj 4*i l .'a « 1 1 S^VI mull j-»j .ajjJjJS LJ La . t i l l 

.JjJJL 30 ^1 15 j-o£. jjfJilL 4_iijl^£. IJluj 

LAjI i_> t .<aj Jj .Jo-La ^-LAjJI L juo Ja. i . j Vj .jLj-a-Vl JAJ 4moLk 

(JO jaII J-aLa- ,jl LLaa.1 oiw JJj ijjjlf^JI 

.^ijlill u If ojjill .lLtij lUml 4^.jJI iZjM (J-ij jjj (JJ o ilL 

Familial jjiibdl ^>dl JjjxuJ^S JojS - V 

Hypercholesterolemia 

Jj jl ~J j<1l jjLa ik-mi alijl ,^-k 4ailS 5jj3 4 _ u _ iil i |l iJLJI .jj f -ii ^ i.11 
^Ai liJI CiM li'iuia 4ja— .I jj dJ j ^Ijj JS 0 L 1 jilll 

J_a^l u Ul low density lipoprotein receptors i — .aLLIaJI 4 — il — iDI 

o. 1a j jja. j Jjli dJljj . L^aJl SjjDl Cy Jj_h— Ij^J' 

.^ijjl Ja> a ^L UI l> Vjj^a CjJLil— J1 

^Lala.Vl jL-jl (ji-il-a- ,> K. Miillcr JjlS 1939 jaLJI ^ 
metabolic mJLiL-yi mLW ^ U»1 ol ^,-lt ui 

ijio qLjj Jjjj-^JjSJI <s ^Lijjl ^J! is^Ji .disorder 
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‘ ° ^ 1 I la ^1 jjJI jij .(J-iUI j U ua Sic. < *nU <j\_i jj 

£_d>j1 ^jJLaJI o-» cilli^uJI jij 4-1 Lajl -V i Sail— 

u-* lt* u^JJ J 

IlfJ dlla ia^-UI (ji <1 _>Jlj i-il tl l 

_ yVI <J ^Ul jAj -heterozygous ^j^ll jjlil* 

^ *.Vl ijjj .,JjVI dr“ *J-4* jjSi jl»j homozygous gajJI iJjLaj_o Ji-ij 
a^.1 jj ^>_ajac. j-iijj «*a^.1j 5 jilL 0^ l _y> j-dl ^ JjVI JS-ilJLi da P . < a d\ 
(_gjTi ..«ni . iijjjJI j)\c ^«au>l ' ^ v! r>» l jji 500 

£ijj iiVi tVj-4 (_jaJ ^.jJI Jd&i ^ 4-At Vtall 4-illSJI Jf A% . j JI 

^liLi^jJI ,_^1jc.1 f-a.ur lajjj _ i^fjjVj Jjj jli — L t »jd-> ll > -jju u c » 

ajlLLJI 4 ~n -d 1 ■ •* ••*■*■ j ^y> d • ■■d -v 1\ (jjilw L» V.c <**« - 1 a 1 1 

* 'a . j\ L jUJI a tqijjjl iiliSJI j ^a-w ..till jjjj j^jJI -.M ■«'■ ...a ,_, Li a i 

. •! .< «~. j tljJLrvl j io_j j V Lpl— i la_fJj »ojl ii~i ..i «U aj_a uxt 

J a-- A ^y, <j-oJL Jcdj UoiJI I la Jaijj . <jUij Jjji^Jjill 

(jj (jijdJl » i . o j Lo£ J— aVI (fjj Lijjil 

.(^UjlL (_>daUJI J-^aM (jllaJ ^jSj <j jj . . 'i jill Jj-tl j '^U 

Huntington's Disease ^yvxWtlA j* - £ 

^j^Jj iLaLoj <-_fi j jJUo ykC { jo _>ajl I la {jC. <lj j ..iaU 4‘uisll ^ 1 » al l jjlljJl (jl 
La .j^Laoll L^LU Jjydljl-a jxaHj Lfll (J JLaJ l llltj jj-S ^ jJj-o J-& La 

JJJJ dJj^J liiulij 4 ,'jL l nC. tliLdaLill ijii (JJjJ 

•L^-^' U-^ 

j* .^Ldl Luij lljJ u;l dJllA 

(X* cz“ 4-1- 4 jaP (j-fllij «<l*u 15 ^1 10 Sjii (1 h» cP'a^JI 

^ ^ \+±j\y. (%60) SjIUJI <JLJI U1 Jjjli ^1 Jtil»^l 

(jli |(Jj~i aWila lyajja J_ypi _^Lj i.ii mij ■ ) jiiiialJlj (j^jjlUlj 4 ..-oLLJi 
JLklo^ SaVj (jJI. ji La Jji ^LadVl <al»La. (jli-a^J 

~ J --I - al <Lu,j jkjkl >1 11 ill 1 1 Ijflj .(_^QjaIL> ^'l>| I|-»j liVLd^l 

.4j^jll ^ l<~ j^iall Jftj-I .LI 1 1 ■*■! ‘laf Cu.jLu yA _j-oJI 




jjJI flfcj *LjkJl 
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1 A _ ^jU _ C13S jLi (j-Dj-s _ j 

Charcot-Marie-Tooth Disease Type 1A 

< W .Q « JI Oa.i jJS ijl -tfjla _ Cj\ 

1886 jfclc. *ji-uaj 0^311 (_>oLi— *ii VI JjV Aaj3i «A,., I 33.1 
yj IJL» 1-Ulj .(^sJJ-aU < — fl I jLVI (jj 

A_.Luac.VI £jj,p ,jj > io-^u jl .iJ^ikJI 

Ji^ii JijVI £jLu» 1 jLillj <( jjj»jSJI (j-i ^yilj ,L.i ^Ul 

<^.L jj-a j .(jAjjjJJ LLJI a_» 1 _^VI ^1 . ii .All jlalol a 1115L>| iiLuaVL 
j^Jc A-uljljc A ftl ~i-» . ~ . AJ (( _^>ja!I lj$J AilliuJI Jl^JiVI ,_.. ... t j 

Laioj ■‘L Ua u.i a^ojI^jC ^ _>aJI (J^AJLJ Alt Jflil Aij .Acl^il ui^la.1 

(j-L- ^> 1 — jtj_u=u oij . jinJI ^ SacLuaU uj>ll 

(_>^>lj-4Vl ^j-a jcjttj (^j-oJI 13* ^ ua ~ a V_ >j .j-ojLII djjaJLaJI 

■ A a l~i i a £l_pl (_f-^l .r.a *».a (jJl CajIjjJI A A ton 11 j A ,i 1 * 1 r» J I «_jLuacVI ( _ r c.l_^ol_> 

Lpf-S .LMJjl (jjL J^C I j-tiS a a T k l j A *11 u->» I I A lU -ll J^ui. ,jl uij^JL-oJI ^ju> J 

LjAij jl AllaJI (jjj I (1 I - ~ j* I j3J (jJI Jjlia {y> JjLau^I Jijj A-aJjIi Alii 
L i aj <*3* 1 jlafl « J Kfj “ j ~lj • aJL_j jJI o j_a ^_o ^.jLxill ^yc. <Jj j-._ aJI 1 . M 1 1 1 

(jj-lL-aJI a a a L Aj itj 4 q ■ U i_> ass'* II a .1 -a. (JjLaujJJ Jill!! IuUL 

LM3 jt Jj i jiL a L^Ll. ^J-O Sjju£ Ac jny a A-iJjjJI ITiycl ifl 

(j^-lL-eJI I o ‘ - j < C. l\ (ja>j ^Jl LiL-oV L. Schwann cells 

A-Lf-oj .Connexin o^j JiJ Ho HMH 22 

(j-o Ail^jJlj 13 a L » 1 1 l Jill (J jJI aJL_j ^Jl Jjc jj-4 a j .nj'i jJI ^JLauJI 
Lj_. a U . •- a11 (.I^aVI (jc j ia_» uoJ> II L^Ll aIL. ye A-JLHo LjLj^ aI.L*-aj 
(_ji a_aLc ^jLi I ISLaj .Lfi>i4 (jJJ AlLoL Ju^ajj aJL_jJI a 3 a 
Alii. _^ac jliz ^jjl JILuajJI ^,j*aZ ^jJI (jt-j aj-JL-JI a aiU 

A aM ^ C <1 1 .-.i\ -A .Ml .L* ..." Ijlij .U jL» aII ^aJUJL <Jolrk all ■ .3 « 11 
^lililj ^LooJI (jjiaJI (jrj^JAll ( ^ . .» ■' •> » H * > lj <Jjll 

S JC <junf. L y_i A^o A_il j-oil A f* ^t»J1 ^ AA <~A«1 I jl^-=J1 Ajlt 5 ^iaa^JI a^J-^JI 
JJj . A_fi1 jJaVI aj-^ • jLj a., 11 jill a^U^ILj .J^ILaJI A »3 Ij AA-k~l 




... oi'j-vi 
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>" Q* ^J1 yjJl tall 4 a .L jjJt >UaJtJI ■ *» 1 ^ I <-»») ! oVLJI 

.^51 >VI ^ fc JLi J\ yJUJLj <Lu; 

Ztj^u y«LH (jlt £'>il Sj^ (j-ll ^->_y - (5jL« - oj^jLl. y^>>a j» *» « j 

0 -U > VI xl£. yj£s ^IJI nerve conduction velocity w^UJI <Jili 
IVwjJI ^ duplication witLi: <y. ^ _>JI gllj .<^11111 yj \Jh> 40 

4j...iWll LiLDI yi wilLuoDl 11^ J ^ i-»-v_ >j .yiylil' (^JLaJI IJiyaJI 

l_ii_L^oj 4 c r 1 .Art «*. i-w. lili.^ ■ .1 .^H .*~i j . fi <|2 p^jV! 

Vjj yjjj_>*ll o' j _ i y <1)^5 Lf lc. J . ■-» : > J » i a J^kl j ili^. ' ajl *■< yl' 

pig tA £-Jjl yjlaJI jj ''iy SjlaUi oVL-JI ylaj (jlj .(j jV i V y-a 

,(ju» yj * • -..*■-- " LMUI ji . If. l .a~.H 11a lj[ y /i~H 

jjJLII ^JUJl .ilyJI Ja 2 (jAj^Jl yfJli V oVLJI yAxi yij 

>_a jJLj yl Ailul jjJI ajj» <jlt Jliai wlaiyij jrljyJ' ij-a ijL^aJI y V a l i 

.yasjyJI Jii yij'^c. 15 c5>^ vjVLa. Lj-ij .<Uoyaj 

iAj^JI oLujI jjJI o l «f . jSj .<J jVitll Cr^ y-H Laj jl a j« » i U 

■ m -j4 la! a5j ■ if i .-X~.il ljj» |_H»J <jy*_o <J jl fk A ^ !<• jjlljlLll y »~~» ■■■" 
iiL~oVL» Cil lo. (_g J ~ ~> - J liJI y-i y-ifc l ilal l a j^JI yl oLu>l j jJ' 

tr* 22 o' ^ L»j -22 ^iyLli u^jyJI tPl 

22 yijUl uj^ ^ jL» - Oj^jLi ^ <1 jj— *JI 

- Lf -^ J-aJI -ilt- L»J^a.J JjL jl ^ .u’l i ^^lll ^JLaJI 5jL» ^ l _i m_ i * >j ' 

Qin-v.lLi aLojjaJI AojIjjJI (^olj^Vl - 12 

i — 5JT.” < ■ ...*• ii qL 1 1 irtll jl ■ .'-XII 11 a <j1o L> _^j 

■ -.I ■« . .^11 Lai .XX (j** ■'•»" iljjJl . a tt ~~ lain XY (jl 1* ‘ a^ll 

La^j .( ^ ui laJ I <JjLalo ^, 4 ^ Lj-j 3 ^lljl <5 JjaJI ^ a - a aa JI 

• d 1 * . .1 l i .*i l t a t .^1i 4 1 . ...^ I t ."i Ll. ^ II 

. Y J X ol_l « I I n 1 1 { j!l. LiAjI <IJI 4 4 «' (jiuaIL <U l _> aJ 1 oll^aJI 

>— a jujl y Ll X y » I M*> 1 ' ylt SjL^aJI 4ljOkJl Q »5 j JLa. yl* 

jlf- 4 .1 .^./ill <Qj,-JI y.K aYl JilYi J .X u ^]L hjZjjb AjLj 

<liajyaJl 4 j ^rtll ja— uL> <JLaJ1 aOA Jla yJ9 4JL«aJ! 1 dllj iY >j .ol' 




fitj SLaJI 
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j-aVl {jC. 1x5 Lij-S J ^jLq jLlj b jJjj j*.A»J J>£Jj -Y ^ii ■ 

t j^j i 1 1 IxA ^ ft'^ j _j j. m3 ,Y ^ Jt t ^aJL liLijjj (jt 4 » ■». I '. 1 1 

,> i^JHU r L-iYI J}LL La^txl^ ji\\j X a A>^IL <k^_>JI ^I^VI 

■ jwiaJl > 4iuj_^JI CljIjjJI jal^sVL IxA I '» il*^ 

<l-» k* JJ.1 1 jl I< II ol Viajl Lf J JUJI Laij 

•I fl I ^ ^ a lr j* " ■ jl I .'X a ■ £j .~ II -v II 1~ 1^ ^ j 4 ‘ '. . a jl X iM . ■ 1 »l V ^ ■ » .^H . 

1 AC I J I JS.~ ^)*1^ 1 -*■ ‘ t-S.ll > tU 1~ j aII ttlj^l <JLi. j^SxJI $ 

.JLk_>JI (^xJ X jx ftXxlj <Xk4J ->.>x^J (ji >4 

i^Uj ifLj-iYI i_iLi4u Y ..*■! » » I ■■■ oljL (jjjl i«*>all Jtx jJI j 7 jl jj fir v 

» 1x4 J -4*>->-‘k* JkH <■* L-JI <JUJ tjiaj (a> ^»j*aU Cj}LoL». iillYI jy«'i 

.JjVI JxxJI yi <lL^JI t-1 1~ . v 1 

,jj^xJI . . a k^t'i ^Jl <j— oj^JI Oj^JI (j-a j-ail (-L-UI Jin i> 

jM ±l\ J\ JjVI JU^JI ^ JZL\ c;xJI >kUkJI ^lUI JJx,j 

Muscular Dystrophy ^WAall jLUl _ l 
^iLAxJI o jxi jljiij ^1^*11 jliJJ ^Ijjl 

< m ...~ II j .L^-KLj j-oVI ^jLfj J l ■ * * * u-k- 

^Jouj trophy j jji. ,jxOj dys ^jxuljjAJI (jj l aKJI dystrophy 

lkAjk H jiiJl <_jjjAxJI t_^»_)-aJ1 IvliLa j YlLoJI xlli £j^l (1 k° 

i, yJjVl SjxU ■ «-iA< l jij .Duchennc muscular dystrophy 
G.D.A.Duchennc ^Lljj x:L»l 0^-“^ v. 1 . 1 ^* 

<JLk 3G00 (jjj <jl i \ 1 1 ol^L-^Yl j j -** ~ j .1868 ^LxJI ^ clljj 
(_^_>-«Jl (jikjl jt- Ixpj .<_k> j-J' 11 a <i-o fJUl ^ “JVj 

^JJ LLj Jiidl -^*-1' <>» <— j 1—J1 Jxi 

(>a jiSl Yj .5 J-SX ^vo <^>Lk Alt 

.^^lit ij lv i <JLxj JliLYI joSl 'T* . t * ^V 

gJUij cK> ,iA ‘■ Li - i ’• l J J U^l J*- 

J-SUll .-■! kl - A A Jl — n«~k m Lj jL-JLjJ ^ l . Vt»1 l J— laJl « kjYI — X ^ h »A> 




dJj-ij ■ o-i Cii La» I I aji j — - ■ V . J-^(-4aJIj 0 ^ n^aJ I 

<j-» JiiaJ* 

Glucose- jL'i i ^ jjjj^jj CiUm ji - 6 - jj5 jULil jXjJj) _ o 

6- Phosphate Dehydrogenase Deficiency 

wit < j wt^l V t wtl <-l1a£. £jL*ii jJi 

JaIa I j -U« ^ • ■ ■ • ■-» I ajAtS ^l^jl <1 aj . jl i_tTt j jjj 4 jJ pi i -Ajj _6_3 j£ jiiJI 

^ ^ jJJ acute hemolytic anemia jLa. ^iL^il f*j _>ii-» jaII 

jji JjjaIa <1aJI ^JIja. I j-a ii-uo Jaajj .aljAA.11 jkjJl oLjjS 

alj lit La cjjt (_*aJ1j *1-0-1 a jjIaaJI jl LjIjIajVI (jljJjJI (ji *WaLi. La-11 
<i1 "t -A Jl ljj» ii-o ^JaLa <C.Lla ■ ■■ tilL j ^ L^ ui^illl _>1 ai1J LijVaJI 
^ If tf .a ■ .U1I 4Aj U ^-i jjVI Ijjk Jaajj .VhaII all wil XI il ^J| La L> j^LaJl 
, oLi j lf j* ■ ■■ j i _ 6 — ^uaJ wil i laji _ f>_ j jlxJI 5 .t m^l 
jLiu wiaa « wia J «ln jLujLij jjVl 1 j-» ^y> (jIjjIAaa jL.jA Ja.jjj 

j» ** >wJ> (j-t-tJjjJI ^J-S Lai •«!» ^jAJJjaII (^JA 1 i'll rt LKa ilLu jL—VI | _yr~lA.-a 

JIa. (UI £^i-ll ...all < VtA-ll SajZj^j .*. i^t’i ^ • " j - ^ (jAa! jLauVI 

,JaIa. u L aj favism J^AJL ^La_— oVI ^ z <JLu L$as a jaL j_^a.j 

Jjill <JL11 a V Sac. wiLaj Jjljj jjlj iiiiu jaAj <alaJ 1 elk 

' *• liuxJI jjaI^VI Jja ^a^aJI Hi jl ** ij .Vicia faba j 111 

(jA j-A j-AAA JJ • ( J — tAtiVl ^j—iUIj U i.ij ~ ni l (_jA j.Vl J ~a .i l ! ( J-1 oL1a ji i « i 

jllAA. J jlifi J w»l » <MjJ — 6 — ^ 1 » 1 1 ^_i_yjl SaJLlI jAiiJ J^ULl jtl n mlVI 

CjLlaj ^ A0J (_f*ll kjLaj jj VI a Jjjj Jjjj La i% 100 ^1 93 ij lull 

lj)j . Ixw-jIaJ) jaaJI < alr ttA j-i a> “ ‘ T t \fll l olj_H-a-aJI >* J <^> ** : >^ .VI J>ill 

»*'i ■ j ijtjS ■ jl » » wLaJ »IjaaJI ^jJI oLj^ j|i Jjill IHa i j aII JjLjj 

A ai a La -1 LmuL-a .. ij aj ^JLaJI cll-> L j < ~' - ■ ‘~ LaS >.,' > J -ti _^ia djj 

.primaquine ^j$LajjjJI SaLa ^^Jc. i *j~~^ *11 <jjjVI 

<t j t up ciV^j-a-l <u^GJI (^>1 J^VI - 13 

t LLa. 1 j l Ajj LfiL ^Vl (jAA. LsLkAAJ ^jjl 5 jjI Jjll ^j^iIjaVI j j ft*>~ 
^C, |A ,\7t -iii <J*L o CiWaa. 1 (jc. <Aa.IaJI ^I^aVI Lai ,<1 aXa oLIaa. 




illjjil alaaJI 
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JJ j 1 a*J JJj , jl (j-fl .Jlill i-k II ja * j 1 J " 7 * " J " ■■*"* ds ijjjjS .“.I jt.l*. 

<ljjl Ale- (jJL^ (J'n iLj j$ hj (Jjajijj j*^ i»j ^ »j iaa <i jl jjj La Ale. 

aac jlanfl'i <JLJI aid je. f- ■>'» 1 ^ * ‘‘L1I jj jil aJjL jji j ■*•■ ■ ^ 

L-wL~l ^ J*n .7. . i ^ i* -kj JJ jLki.Vl 1 jA» j lt*J t> 

AjvI JiL W-&C.I aA~i I ji» < J-LV I (jAiilJl Lai .1$ La-k i . ~. I '■ ■ -^ II <Ls_o 

AJ Lf lJ I O l Ij ■y II ja Sjllj £-“jj -I j^. j jj-Sy (_5 J jj La <! ■$ Jui jl Cjljj i ««-> 1 1 

5 j <■ < i . I a .*. . ■s. , ,1 4 jL ■ A l I a t a *- IjijtiuLi (_f Jjj 

a .1 »f. ^j) alU-vl t r 1 ••■ * v - * A ■ oVlaJI dij wal fcl jl » jS j j-i .1 1 1 jaj 

jalje. jl ■ j -■■II ^a3j ^ i »ii i i jjj^jjJI Ale. ^ i aiiI a. 1 1 L.^LUI ^ I ... c .1 
La Ale. ,joIjjVI <dlj < j ■J-' jl JJ^I Ja~>j jl I ja I » JS-iJI I J^j_i J 

.(j^jja JiL La$J aJjj 

Down’s Syndrome ^Ij _ i 

«:Laj_Ulj II >-fl\-L~ill ^1 lS^S* iajjlia jjlj Caj^Lia ju I O 

jjj-tJI j^jj .{18 JS-UI) mongolism <JdJLi 4.11 ia^jjalJI 
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J .18 J£Ol< « l ii n jl LX^ yj olj» Iiljl r'_J Q-MOJJ Ij^a _ 19 .Ml 

.21 u».,. ^ Jl 

LfJjljU Lo jl 21 ^ » > » r»ll < »_ i-^ rJ l I.I 4 J ^ ^.l^-^Jl 

(19 liiT lli. _>-*li Lo£ ,jjljLo jj£- JiLij 

oLiV jJI u ‘‘ .<jjJS j jlxjl olj <iil j J <JLa. Jjjlj iojMio jT.1 OJUj 

. ok". 1 1 JjVI ■ ■‘■■■II LuLuu.1 iojiijjJI 6 JM iMILo a . 1 1 ~> a 1 1 

Lax j 4jj_AxJ1 JS 1 ma )I {jA <C jny a (jx (jAj^ydl Itto I I 

(jAl^C.1 ljAxj Jjjj g /, . tm o ' I ja l f . |_^ol ^>C.VI aAA S_lo . > S 

^-ajLa^JI leukemia LuuSjJJI jl ^jJI ,jLla j ^,jb £_ojiLia 

.Alzheimer’s disease 

f-lc a.1^1 Lo Ij^j (juloJI < oj j a (jjlj ?x jMio ,_>Al_>c.' j 

o-All jjJI j^O f^Laa, v^Li.^1 p Anthropology £~Ajyi 

<x j ^1" A > .(jul .<-tolLl JyolAJI iij l L$Jj « J iyf (jxxUJI ^pll 

^sljjkj a . Ill a j jjl i ooI I a j\ aoI I Lol .aoA LloLil jj'j 

Jj_oJI 3>-* * j 1 ** j-c.VI (j A » ■> £-c JinJI .-i. k- . l l 

~.l *«^* Jyajj . 4-^jJI ^Luuj mju^II cpicanlhic fold 

.ioLUl j L n o j .o^LAjJI oIAjjIj .. V<ll 4 i»j iU jji. 

<_jj_IcJL 1I <_liiiJI .. a . «-» jJl lj-* ^ j-JI Lili ojjL^j 





JLaJI 
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(y* %40 jl — ~» - CjV 1 j^aAj til t - A jjj .^joqjaIJ 4 .j .i 11 d .*.1 ■ « .<11 

l—i LaS *6jVjJI j‘.d — J jJ I jjlit I 4-0 J t \ ! 1 y. I I 

<jL-q^U f - 4 In % ■ ' LjjX.j .£-&JI « ^ IjjL^ 4 1 1 If VI 

Jjj-o ^ Lij j I (^-i-il . <-»-ail t if. La£ .cataract 1 4 ... \r_ ^l~r l . 

Ij_a j .ol i >\l l olAj (j-Aj .purines .-.Lj_.jj . .11 

.^llaJI . nl -^ ~. 1 1 *C 4*. . -„r (J^l nU ^jl JJk.V aj^i-o-i . -kjl L /. .<T1 1 JiLjl 

. fll .V. n . ■ I . — All ^ aA-I JliVI IaAj 4 f I ‘ ^ 1 1 i _yo\jt.\ jjJl O I . A V 1 1 

aop L-cxaJ I jLoC.1 (jl Ijl uox }Lt -CjljLaj-iJIj 4 jJJ-oJI 
Jj-qj j <1929 jkLc. ol jj JJJ £ — »~i jLaX.^0 Jii-a ^i» ■ *..-> . Zji Wit 4^1 
4 . ../.I -- U j ji -■■" . ^jjJI j^ljI m3 aJI cjjjh mi ... Lai .1980 4 ■'. m. LaLc. 30 

(j-1) ‘Cjo^qC. - S >V' J of-* ^4-1 1 J 

. CLiJ-aJli i— 11 

.<^ja.VI aX».ljJI 4-~QJ Jj-Ll tL olt ll J-oX. jlj 

Lal^tj jIaJIj ^ o A x. .<jjh jjUj wjL —1 

tla jl Lj ullui jl tuberculosis j-iJL i ? L-s ! 

i.^kiJI .^Vl jin exhausted uterus ^^11 4 JU. jl syphilis 

4 J 6 UJI 4 -.**.* La ^k-A ^-ojL^oaJI jjl (jxxj jl < 4u-* jLic. jjSVI yA Sjx^VI 

.olfim Lf^j ,^1 y*- J >*e 

Fragile X Syndrome X ^tj ut ll ia jMia _ k_j 

JlxJI .-ftl-L'ill -Uj-ouaII J- 0 VI jjSI Cy> X ^ iio fJ I 4-oj}llLn J-f>^ 

2000-1250 J£ o- oaIj ^fj uJ lj <0^ u*a 

4 lr> j ^ JJj^Jl 4-Vt^J I jjImj . U^ tj 2400 (JS ^ya AJaIj ,j-Ij 

^ I j -^.jl jc. jLflil «ujlS-«! j-a iSjiU- L-oj 1 Lfjl fZ.j . 1 _ r kl=Jlj 



i L yit^jC. jjja. jjSill «UC Caj^lijdl jJLl-oj 

^jIj , J_i-Ul ,>J j_L 4-^jj .strabismus 0-^ 1 
.jljlaiU <LL5 J-oQ-aj <^5^11 JjA-i diij .^jliJl 








tlj > mi jojS 



.oiLL ^jj-~oj 'JjJjJI jit. 

.(20 Jl^l) 



(J _aCkil t ..»^JI l j-a O jLc. jjSjll Sjiiall £jl JJJJ 

S j 'a »l l (J _a JSLl^a ,Jj> jLi.VI J Lit VI ^jjLaj j5j .jjiivll >. t1 V »l' 

jl_^j <Lljj-ui J Lit VI »Vjj& iuii oJ^i ■M -^ . ‘ 1 ■- - L . i jjJt 

vJJ^ .^.M iJr> J5Lu>j il l ‘ i t II iJjj^j Ljl.ua £_a j Cl! aKII 

olo ^tuJl CtJljLa C. J » . «-> j .islajl ^JjlaII JjJ J ^yi tJoj ani l ^a 

. *~ i i I a l t~‘i V I jj-Lc a jjil I ^yi 5.1 1 ■ 1 »ii <j 1 1 ■“ *_a ■■ .1 .^.^11 it 1 1 Ll l ft 1~L J jjjJ I 

l> jja n—aaJ tl jl 5 jjj-u> <1uiI I jj iL^j ^jitJI *^J •«!£*■“ 

1 _jtA tilj£j jllJI j jj i .<-»*ill 1 1 A»1 J it ll juj jij . 





fJx-j ILlbJI 
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.JckAJ *W» %50 (J J (jl L all i. flir t i ll (jojl^t jilt niiliVl jit Ul 

. jxlaiil jj-i <j jJL-iaJI u Axj £-a <^iLui Jit Cjlj Cj L- itlaJ I qjSj JJj 
jl jjit Sjjill (ji >. t » Ji kjLaiLt L^qjI j$ k'lj .oLaL jJI j- If 

(J jSj dij .JJ^iJI Jit ■ 1 -w ~ ^jJI a JliJL ‘ Mil] L$ I*vlj . 4 lUI ^ il l 

£-o . CiV , aLkjjVI CjLa_i.lt (jltfJI X jit ioJ I Ca jV."i/i i -.1 .1 .^...11 

jij . Jt l ai^ V I u all £jJ 4 ^jj^JIj .CiljJI (jit tl_JaiVI CiVLa. ^jJ4 JJt 
. , l‘.~X VIj IL^yL jjj 111 j-a *. ■" oUiUI (jiLaj 

jklail (jJ (FMR-1) ait (jt <Jj 4‘n-tJI ■ cl ■ ..~.*^ I jjJ 

ui liflill <JoLku^j (jJijtJI I jjJ (jiilLa. (jit > ti.^11 Jj pLaIxJI JlLa 1991 
(jjJl “C^VI dJjSj .,jjajjdl <i_^3 (ji-al^. J* ... (jit IjjljS JtL La . fl »*. ■ j 4. II 
CilijjJI J-a ililt (ji| FMR-1 4 *>_» Ti II (J aiiij .(j^aj^JI j_^io Lfr iC Ji~i-t j 
tf-il JOAi: <i_i>ll jl .stuttering genes oLta-ll ^L> 

jit LfjlJu jiij (j^i .Lfiiij oLi yajt ..i t -ti jU jj iJL^Vl _>at Lfj jlji 
yii wVI ,> Ifiliil Jit ui .(^iiLjl ^ (> JUkVI fLVI <> UgJLiiil 
Jai La <La.j-a ji jJj A * ii % ll J fliw jij . LLi jaSl (jjSti JlflloVI 

Ji-i L( it jJjij la Li 5_JLL < jt premutation stage 5 

Jjfjo 4-ilat (jit J- iofa J^a.1 jtil ilLL Jjji JJj .X ( J » I t o il (ji jiai i 

j-ilta J ^at i J jSlii (ji j! j| .jVjVI (j-i Ujjfii j»Jt jl 

.V jl Jaai Ciil£ IjJ Laj jJJjSj i 4V i -^ 11 J J-ai <-L m*i t 

,u*n‘i J .(jt^il X (jjjaaJl LajMLaJ £ ilt v J_| V ijVl ( jit j 
J lila VI Sjj3 ii^ij J^l J-a ijii'ia Cj Lk i i~ Jl a « ~ aul Cil au.uj-aJl ^a 

. J* ilia J^iiii . Qj ■ 1 1 J ^Aaiil (jit ^ ^ * ,ltL.ii i> <JjLa~e jiljSj . 

(.It J^iia -.Ijj ill j a‘*. aij I ... I v d *■ 1 1 a1 ~. ^.alj^J I .A-vj ■ ilLljj 
J^iiij (tL'ill (jit ^-fj j jij J Lila VI ijli^uai (ji ‘*-ioLi. 

(jiUVI Jjj^l jLi .Liil lijSj jill Jit j ^ ij 

(jjSi jj Jii^il X (j-LtnaJI LajiLidij JjjLao-aJI JUkVI j! Jj. V t 'nj JjiJllIj 

till j J iClI^jS Cil Itnl il J J j JLa^yL .<_ilaLkJI CjI J Jill U ^ x . » 
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kllljLgjoJI jcJU JliLV) < *1 l~i aj ji tillji * ■■■' <J J ^V -ll j^jUj < <•>* ■ » J t m l 

.^jaII » j **»i jj - a » ■ ■*' j ,ulti a jjUli i<Atl »i^ l 

■ —j»ll ■ ■ ii ■"'! jj Aj L Jlik'l/l (VjJ ^>1 i^yjl a^t j J (^>1 Lai 

4 a l~ a U CjLJ>L jllj (jjiillj 

<5 jj y* j if j J-lj X j jljjJ jij*aJI -j~H CaLafi. ,jl 

- 1] -L jiJ^ CoJ^LLoJI dIa (j-LaLi. it* Jai* %50 Laj-uV lj J^Aj 

L ~ , 1 * 1 ftf. ' ■ '«H ■’*'!] -vlj jj <Jp£jl JStAJI IjJ ^ ijl Lai 

4 :<! j j if- Ol ^jAc. ,j tlaJI (_^*>*» **i La 1 jJji-fl .gjo jjJt li^J L A i] 1 

J u£ j I '«« - l_jjol Co J y_jjJI aifj £-n»ijl jiJj JJjJj .1 i ^W J-a iij 

.Cjxj^J! 





c-^VlII _ 14 

.Culjj JJLxj ^uL-a^aJI J Lila VI <—9 VI ililjLa ^JLxll aJ^j jal-C. ,J£ (J -i 
jvfl* j . a»L . (jl jLola.1 dll* (f JUJI jJjj Jila » — Lll j^oj 

jolt (jlLaj jlj ,S_^k^. Clxua AjVVIAI 

yjjiJ gjj-Lt J-^j .single gene disorders Ajll^aJI SjjU. 1 ^Al 



cijjti (Jtj ;uji 56 

oj-a %4 ^jLfl ^>1 ^ % Lj j . a j jjlxa pLlaJk.) ■ » ^ » cjLaIx. 



Jji <u lAO *Si j LT 1 ^ ^ Lj-aJLc. ^ SjVjJI 

JLiloVI >^5 uM * 15 >^ S^J j i^ljJdjl ,jij JjVI <-«Lc. Jill jl SdV_jll 
- ■ aj I ' Q ! . <_Jjl jj jj^il _>->V LLs^-i odlc. ~.l .1 -\~. ... -11 ^ j 1 1 « *■ J^jjJI 

.^LijVI aj-4 UUjji >11 * I j l -w - ^jJI s P. t ilLt * » f jj tSjJ J (j-o 

genetic .jiljjJI >« .^-.(jl jl ^ z . Lo j ■ j l-~ i jSj cj^Li Lla (j-«j 

l-i i «djj jjJI Jjil j^jJI ^ ^ ^ 1 1 .L$J *MSLJJ counselling 

<Lijls J ■ A g ! 1 LjJl .<-» llj . <illj^Jlj <*nUJl Jp 1 ft -- I Li <jjjLUI ijLa jJjLaJI 

.I4 > l ~-> j J£ 

O*- 0L1 ji»-aJl JjL^j V iSjr. lj^ol 

(jjjLuiJLuiAll ^ ^ij jj Jj 1, i.u-k j JL^VI yc. l$JUlll > 1 iVIa~i-w 1 j j-o VI 

■ ~^j~ --. lj CiAfr i di <£U 11 oVLc.1 jjJlJI vZjLojli-aJI Jjl (j-o dStUL JjjjlIj^jJI 

<> J^tui Jjl~ d5 .djj UU>yL .(21 J$^i\) 

* ■ ...tt~.il ^L-oj^U Id 4 aZ <jjl£ 4 *» 10 <jLfc J ^ If iiSLJl Jji- rt-k 

.<111x11 »dA I44-0.I jj ,^1 jjS-iij jjJlil 

Ladle V[ <»1 j jJI ^JjU jdyal .mlwl jjJI <11 In V 1C1VL0JI ^ I nt -a 
►L_j 3 l j^_^. j {^jJ J[ t| ^ll jj ljo ja j JiLJ 5 dVj <JLo. Ifjj J > -a ~< 

jj-JI <_x.Ld>JI JJ-jj .J,L^.VI c K> -»» (J — * J .<_illix <_j1Ijj djL-a-au j j la-tj 

■~.V 1 -»■ I JjLJI ^ VI I4-L1 ,_^q _>* ij ^lll cjHIUJI (^dJ <jj! jjll * jLiii— VI 
JaaJL <ku^ajl j U I aII . aLc dJ j| miscsrriagc Jo 1 5 ^uV I iy 5 jj^la 

■ ~, 1\ i-> I ^ ^ I - -^ < l '■ K . | ^c. jj JJdLc. (j-oU-il Jtl m'n di J ■ l ^ V *M jvdit JLo. ^j-0 

,jJilj^l jl liijjLi v_i _y!i j>J ylS Ijj <-moLL 1 LLaj 

OdC-LaLboJ kllLiljjJI ^y^oLa oll.1 Cif« ^Ljj • L*jj y ' - l a i 'i l <jJ < ~ > J » a <jll jj 

ulJdSj I 4 J 1 5~ j I <ytJ\ j (j^il ^.yj jj-*! jj-ll (_y“l— -“VI |»4-j jj.Lt <LM1 

^_ > 1 V J rdld ^jJI < 5 U>yL .Lfld-o. t y> .JuiilJI jl LfloJldcaJ 5 jj v jl*JI J * t A . 11 

. <l_idll 4 . & .< j j^‘ all 1 1 q! llj cVUl^l <J1L*JI ^ Lai ._ 1 1 iU I 

111 -.iJ±LL f Lai Lfiu ^UlUJI tsda .1 Jdkl. ^lljJ u ^t jLa. 

Ji51 <jjL»JI ,jl*-a .(^/i>H tlijl jl _>5 ikt Idlj ■tjiL^a.yi jl jAiJI <1 aqIja1 




Jjjf ySJI gU ji- — I' Ij p+i i jl A* . ... I I JjUj JU £ Q*±ji f — 'J -21 JS-UI 

.Liijj iv^ c-a. iuu) u.itxi 

o5j < . il fcT>»ll (J-LLJ1 <jlc. J f jA 1 jZ l'lj (£.111 I_I« I<r»ll (_f jLJIj ^ ^ < A ^JI 

jLatVI yi lilijl JLa. yj JpjLualSVI 6 jjjIj jl _>ill 1-AfJ 

.Sjjo£ JjJ Ifl a -lVI ,^111 <la^oJI 4 jU^J) 

(j ill *^! u^*U^y' jL>* <»-?■ i>° 

iiL^VL <4jjlc. alj--t. yiuau ,j1 (J-a <-» -ii J .Sj Miill ^jJji L t^ .11 

wJjLaatVI v-» ki^t j • j ■ _ >» y]L«ia.l J>^.j (jJt 

jl l~l^. I (jj toijj jrljjVI (j* (jjjjjill (jli iLujjJlj <-i£.Lal^,Vl 

jl_>3 ljU H 4 -I uo>« Sjjlkij jXj> <j-o jJL 1 4 K . urtll Jai 

4jjIj^JI a jLiii^Vl j £ JA Ua*j (j-»J ; JI j-aVLi 

aLkr.1 jjJ J^ijl ii'i moll ijcLuiai ^Lu^Vlj (j^it'ill a Lair. Jjj Ijjr l tnjl ^ 

- M .^'ill a JJI Jiij vIj^LjLxJI a Jfcl uitj ^ ^ *a.M tni 





iiijjji ^ ;l=ji 
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<j J\-B jfl hj jl J jll jl i l u «aJ I Jj-Lc. -t n 1 1 £y» iiJJ j ^JJ iiUiVLl 

Jl ^> JL> Jjiikkjj Cl jjllj i_j1sJI Lr Alr. jj J£j <jil£ 

i. it « a-> 1 Iji jjjj^J AS (jo l ■■» .t il fi-a ^c. J-uii ja J£j (J lc. 6 jAaJIj 

■ JjU ^ i..i'i Ivi ^-1 Cj-w*i La <!5U jiLkiS <jLc.'j/lj u^jaJI jV .jjLa 

A^J. yUl yi jj£i -VU jJkX^ yi Lu» j£jJL 

jl » . - > k uA l l (jjfi I- 1 J_ j lliljj l^jljj JAJ -iL^ki J3VI (jJt A^.lj Jilt Lfji 

j iiILi jj-.l — .. VI jL^Iju jjjjj <f^ljnJ jl .it~> i ul (J Jt j jSj jl ^iljjJI 

6di i_uXaJ I <OL jj^^U laAA-kl jkjJj ijajJlj ■ .^A»l lj CjLaJ^aJlj 

jj JkLc. y. iklln k A j Ju j.A ja£l j-ZkAj ^ kQjll IaA I JIuj AJj ■ < kiA S 1 1 

.ijljLxkaJI Jia- Sj^i jj yljj fJLtj JLa-A yi 

'.* jjj I <JaLxJ1 <a. Ul Jti yj 4^jaaj idljjJI J ■ ' I -» ■ 1 1 Jl* -t a j«» 
£-» ujLtlJI (jlc- jjjjU .J^JI yj (j-^" o^bj j .yc-l^l 

CJI jj ajLc JjI i~i . u .utj aij . I 4 - 1 J j j ijjJI <\_ik ll j aJi vi^UJI 
jac. jiS jjjJI *iU j a!»j .1940 |kLt (jUjaITla <oU yi £jjJI lj-* j* fJLJI 
ill J OS jljUiLj .jJLlJI jl.lL j k k tjA 6 j Jtul a C . -kUAl l jlk ililjLtJI 

.Lsa^kj Lj jjl yi Lijjij 300 Lfld iiIiIIaJL 

AjjVj yjljjJI _ 15 

5 juS oljLii I jL -w a. *4 <AijaJI Li^jljkjJI tltlt i t ■ii'i^ i |»- jj iu La jj 
SjA »1 ..‘‘i i II I \ A . . ■ .. ~j . jLa jj L jj jj^S/l U» H J^U. jkLaVl yJJ 

OtLllI I.AA Jj-QJ aij .i_JoJI jljj-AJ <AAjjaJI Ij^jljOjJI jljjo 5JOJ <1 a.Lui 
tUk <j ^jii L. f-fi jLk^Vl jiSl (ji aIjJoVI cA 0 ^ ^ u-ll 

JjlS SjlxLa iIiVLa^A jkUkliLi j-kk^ jj IjljJ (jjiJI j?-ll Ijjjlj^j-ll 

yllja. il« (^1 i J-VI <j!^j u-ii .Lfifc jJI Jjj-i-jJI j^e 

L i U A. ~ 1 1 4"i‘i tt~ i ^tJi La ^I jal yil ( _ f J[ i_jLJI J-kQjj ■ ' * * I I 

yi yAj <la.Vl <la~l-k a ttjalu iZiVLw ^jajLaioJ (yil jt ji jaJlJ ^jaaaJI 

^C. i jlj£. iJt a^-Jklil CiVLa. -“j -^L^| (^iljj IjJJaJ iIiLf-aVl jtLkj! 

.JLa^yL (jalaJI ^.aajJ ^ jLiJI J^uJI yi AJaiu jl kiljlnVI J^k.1 (J i y» t l 

AjjjJ ylll -.1 .LI ill J. ajL ^jjL j[ 1 4~ 1 1 <jlij i_kkkLJI <Afj> c> -fc AS j 
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>i^vi 



jvlxj LlK J . ^4 Jf. jl . Lo 4 Lc. J _4JJ. _J T7 l V.~. ■ . ■ 1 <Jjl t ol jl! j ■■■'! <JI I 4 ■ 

■ i j-i.x VI X J ^ .t. ‘ j i ~. x. 1 1 _J.. i x (jf>j t i.i i ijjl-t-o jjj <■ x\ e ■ 1 1 JL <*> x A | 

s j 1 1$ 4 ■ l t ■ 1 1 i '1 l~i 1 ^ 4 i . . . . L*L|I » It > L^Jj 

jAc ^ *4 ■ o 1 1 I J'"' ° ' ^ jLalC-Ll Luljj j *~‘ ^ H 4 n jlXoVLlJ 

^ I j x ~ . .1 ^ jo j <j A In i-4 nil LiVjJI ,_j4a JLi Jl --~*^~ ■ ■■! ■ clljj ( _ >u Lbul 

jo SjX. f. I 1 >~4Q 4 Ilia V j^AI J . <1 LJ i \~1 a St| jlj (jA a x. II 

.(JojpJI jo 141 VI (jJ j-iiojl LjLk x-i t jo) 4 x xl'i j_J=4 ijli > — « V .o V^ I 

jJLt xdJj jjlj jkjiJ fetal blood j-ii^JI ^j jo <ilr ,_ > -4 .o (jAe. ^jVI jq ~ 4» ~ 

^JLC. \ jfl I 1 4~\ >‘ia~ 4 -K . .. 1 J ' (' - -X . j. Z 4*4*4 j 44-11 I j'jyl^ 

■ j 4*4 1 II ^-' 4-4 jl Jjjljjjl jl .41 4~l -y 4~1J jl J44*>Li 4oJjjtJI l 4 --4 jl J .■ l l 

<jjlt joia-ll j) lj oi«o (jl JAJ J-*VI jo ^Ifll Jlj-4*JI (jj'-J LjJb j£Jj 

jljjVl (jl 4-ijjJLoJLj a_>^— i J-& J < ~ f> l j t I j5loj » »_4^t c 411*0 

(jLijVl >j4*n'i jl < jojJI I j_a (j j i ^ ll £jAj *JL^ joVI dJj 4i-«jj4 <j jL»_lJI 
'X.’UnJ jixT j^V fcli .<1^ jS 0 SUK LL-Ll 

4lJof . (j-~ii jj 4 44 48 1 AjAvII jkAc. (jli .LlLt jl»jVI y;l j l l i jlj 

(jAt 4 _i« j_aJI 5 j^ Urw 4-41 14.4 4 JJ jj < jjj m« II <t_yj- 4 u 1 (Jot 11 |Llj Ijl ^jol^-tVI 

(jo -.lkV, (_fAjlj . <it._JoJI 4 AAA j-i 41lt'l (^l^VI 4 - 1 J Of. <A 40 t JJ i^4 VI 

,<lo (_j 4 - 4 lt.pl I J^l (jo Ljl Ijjl (j 4*4 til ■ . 4 ilill 

jl ■ Lf -44JJ4_4 ft VI (JjLUl (jo 4 ut 4—4 1 HI j _ r k. <oAloll <A-IjixJI JolOj 

(J^ 4 44 1 1 ) ^l-JI o_> ^ 4 Q jj-s j- 4 j (j _4 * 4 1 1 l—t l- 4_4 t_i (_f jjl arnniotic fluid 

jJlt (j-iii (jjJI LiLaJI (jAo. J ^Af. JiLuJI lj^ (_g J~4 -W4J . (22 

■•ll: C 4 I 0 jJ j£U j .LiAl lAjS j 1 44*4 <_ii 1 j_^JI SjLtJI A-^ljjJ 2 . A ■ j t .1 1 1 4-4. ^l j ■ Al 

j AaJI |4 t-t jl (j-Aj SJji jj 40 JI j lo < K ,-xll j) j| (j*j_joAo v 4 a*. ■ <Xj _ jAxJI 
■ <a «4 0 ilJlj La < -•>! () t I < 4 1 of . j , j.. X 4 I-- j^ll a j_i (^J 

^■1 .Jo 1 11 jo jjJ j VI (jj_j 4 -AJI oaj jiooj 4olloj| LLi _ jl=JI Lol 

IjJ La iijjio (ji j^ptjj (jjjJI jljjVI die. a I *Ai xll (J-*J •^-ul—ul 10-8 Jjlj 

a j-i j 44 * 4 » ~ 4 J ■ j_ 4 ~ 4 t.ll (jjj^j JLalSI (JjJ jSLjoJI (_J^4 1 ^ t jU £ J J ^—3 kJ loA 4^1 IS 




chorion villi olf ^^Jc. >?JI 

^ L^UJl 6 j-A Lr r>-^ i~i >m ! I I ifjj .(23 J£-£JI) csj-^ 

juiJj , 1 1 ~ ... Ij.t jljJ! 4l^JI ijfcf. ^ L~> 1 1 <jjL»j^JI 1^-jJjojJI fJLt Jil 

■ dJjj J^alUl ^j±*kVI (JjJ) oLa^aAll ftjkA LJL^. 





61 >Lh*Vl 

» . Cxt^JI cLlj jjlaJI (jx >Ij 1 tVlJI jrl ~ ■ J ^jla« i ^LSJI * j jl~ ^ 
1 , X ^ J Lullu^ij LJUajI yJ (g jJI j-a Vt ,jj L%J I i_jl jkl <J J-*ti > ^Jl dJj 

J. c •-■L.^v cJt . jjjlj-lJI t-1 a»‘Jl '~if. aj-iilJI O^La. CifjUlo La ait 

, fl"Vl <1 tfti Lilian <j iiS CutjJ £jLj Ci cU j£ .(j-olaJl ^ j^.in Vl 

la*J yjljUl pU-131 l\ J~J> 

PDA 4jSj_>jiVI <-»1c. V(j <jjjVI o jIjJ-j ,jj' a-t.ll »aA o » a j aSj .^^oLf^^Ll 

J"-t II (j A £^a-a»VI JxB 4 I nj ■ M « 1 1 L}LaJ! a *•! Jjjl 




<Uiljj (JjjjjjI ^ifc (jjlaJl itljj JaS ml~l!) _ 16 

« >i ^ 1 1 La. t lJa il u-oit ,j^ L$jJI (JjL^JI ^Atill jti-jJL 

LT* ue^' CT* U^Jj ^ 

. . . <j^i « <jLc i _^ci j -> i ji jii mVi JaVi 
jJj fV iJa US .<JLJI at ^ ^.Vl Ji) IjJ ef JJI u ^illl ^iLJl JUil r Jt 

S jJiLJl <tjli ( Ja3 l a Vl-fcl ^jjj <5jLa I i a i m^L JJLtj ^jLl . n a {j^L&la L^J 
'gj^M LfJjJ jji; fJ . ( v^ ’ J^= ur^ 1 Jj‘t a-kH ^ Lfla i*ijj .^UJI (>» 





CIjjJI fkj sl^ji 62 

Lu Jj > V 1 1 L J^ -s. j j-fij Vi <-Li.jV! jUiJI 

13 ^j^ l aU fVl il jj .SjajS ioljj ^ jj>VI Ja.Jj .Liil Li _>Sj 

4'i mil iJLa. ^J) ^Vl O-Lwaj jlj i^oLm jJj ( j2t Jxj ^j-A l « -v I * ■ 1 r 

V ijl 4 jAj oLil+aYl (jj» JJjJI lill j Lfrfcj lOA i^nai I A--V (Lajllo 

-Oj CtLlljjJ ^yQ^xj iu Cj^qJI J 

,jJ| < 1 «S n j-LJ cil j J <!». pSLA 4jjjja-H Li-i.jJ_J.J-J1 jj£. ^Lij 

(j-i C> y v y ^ i K * "* - * Jj jlaJ I 4t1jj L^ 1 ..I~1 l 4 _ i At~ i 

:<JUI cJ jk-UJ UZ 4li >JI t,l4 

f .*>11 £ jLl 41a. VI 3-° J-U. )J _U. Jj II £ jLaJI Jjj , » ■j-i-Hll $ 

.(24 JSJJI) 

4»*\JJ Liljj I ^ Ul-k~ij I^JLUI 4 -ojj ^_o jjjiaJI S.ialj 4lH .til -J-t 

f=*-b f Ji J^- ^bj v^>° J >?-j i> 

f VI jjJ) (jil jjiVI i ,^JL=Jlj f -il mil t j/ t al l Jij ^1 j * 

• J^JL. p^U 

>. vp-k.il I ■ j I ■ -1 |j-klaJI Itljj 3.^3 «* ill 4 Jaf Cj _>ij .> J I 1. 1 ^ >j 

4i»_ > UJl ali C<ill l5j .(j^L^aVI pI _> a.J 4_a.LaJI ^j-U ^jLuoA Jila »jVj 
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X al l a AA jjl «" ■ JJjj .l^oJL^J ~Jj -^Vl (jx j i ^ J Jx. ._ J t~-v 1 1 

jSj i^j-wajjaJI I j-4 jmjJ£ u*J Cj' _ »i V l I I (J -lx. Ig It ■ Ai 8~i j 

ja <x> ... LJLa. '» ~~ ix.ljj Jx» ••i *H ^LLijJaj j CjLajI jji 

V La_i^U iLils 32 SjVj C*i3 jSljjJI Llill J-ofc J^Li. {y>j .jJUJI 

1995 ^L*JI JiLi <jjI jj i5lc.l ^jla-k i 

SjliJ jji Ijj Lg-al j-Lj - ^i l ^li i ^i'i'd l aj-fi 4 jI-la. Jd# fJjJLij i ( ^Jj 
^_>L*JI « ■ AJ JJ j ,j1j . <Jx. Jji. jot iij jJolj l ^l m jLa-o (JLftii.1 JoaJI 

»X>ia. <J ^^aiLuaa. ^-j j&J cPl £ ? “ » _ ■ J 

a « ...Ij • < -.ljUA. I U A. I a | j a ^ lx) I JjLi .Lkjlj^JI 4 .ii lift II ^l.i A". ...1 J^Li. 

Jj ~ ~ ■ ■■■« ^/lj <x5iU.VI J j j^lajJl a JL a 

jl {y> jjjj Cl) _> / »■ a. a £-LuJI 4. 1 MU La (jJJ jJLxJI JLiJal 

.4^1 .ill a)' C|1 Aa^JI Jjs 1 JAc. 




iiJU I 




- 17 

Oj^l *Uk Aic jjLJI jliuiVI yl£ r ljc1 JJ 

jj£ 5lc >_i jLaJ <jj£ V ^ol <j5I jjJI <^JUaJI yL biotechnology 

0^ ^ j5* **’ *^ J-^°j J; ^ j^-J 

I JjA^. Ij Lllg- l <^JljL&]| Alia ly VI U1 J jj. *11 yyUI 






j jJI ^ic. j IL^JI 
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j < a jiiLji <\i -\ h uji j^ji cm 

_ < ml iju uf j-^L» 5 J jIjlaJI CillxaJI JljLkA^I wUjj . 4-V i.^-1 1 clij j u«" ^lIIaJI 
jjSi ^111 I^uLuiVI j^a-aJl — 4 nil in Jill uaj LiV-DI JjjJ -* jy a jl 

•.LMAJI d-° d ‘ r J‘ ' ° l 1 ~ * ■L^JIaaJI » j_4 JjJaj Jj*v nj j ,<_»j|jJl 4,-v II « * I I 

11* ^,1 .stem cells t/>i.VI f .g^ll LiLlj germ cells L^UJI 

<<Gj 3 j jjJj LAjI J °~ i> 1 jjiil a Jill (_gj jl~l i uLu iliill LMUI l j-lt JiiU'II 

^Vl uijfJI p-oJI LMl JL: dJjJ 
cr® Jl J' j Jl* j^eVj 

Ju ji'fc (JloJI dJ~^ J 0 (^jLJI . >» » I I jjJJ SjjjlJI i_>.vj — d v I 4tlr 

Ljj JLLjI d^ 1 1 4jl <JjH!I <‘. Jv.l l jLUV <ll}L<Jl L>V-DI 

^ In IjjLSj I 111 Hi i_j Jlaall < i l*La Li Jl 11 a JLaj d^ (j-1 LiMl J[ 

JLaj Avery ^Jl d-» J£ ju Jt dli d^j <J'jj fU-“ u^*^* JjJ 

ij^j ■-■•»- --^j* HJI Jlj i — a l . ^li ' n-o j .McCarthy Jljl^Laj McLeod jjJ 
Sit Jl wtj-n La .SJfcLi JSl JlL <LliJI 4jljJI ijLn JxJI Jjj d^*l 

a ■*■ LI J Jno. Lj-lt Sjjlj Ci^l ml ■«* > n <iLA| d^-°! J^°! i_f~® jjla 

.<L»l£ d^j jd ■JjL^-I J 5Y1 cm dl VJ .Cil—jj-iil Jlj Jl <— ^ jJI d a * A IjJUjjj 

4 iJjC oHjja jiii * j Jl *«*■ --I d^ d ^ A tt ' CiLajjJll (Jj.U-1 4 _ i B j*S d^J Ia i j *» 
■ 4 i .ul'mll |kl\ll I jUJ !jj yy ra t i (J cL*L id* Jl dJj (J-* JAJ <2lA^C. ji d^- 1 J 

iJjLllYI *lfj ^S * J a li l l JLa-aJI J SjJll dl£ iClli d"“ JL 
tLaliJI (j-aJLi jLiil .o lij-.l ll _>ll jl ji OjIj < Lit v_JaJI d^*^ (_r® 

<il j^JI i^ulLS ^lc. d^ ^L a/CH j 4 j1j Jl oVL^a {jj- m . Irt^’nl l 

^a.jj dl LAjI <jHaL Jj nJ»l _H>VI Lijl£-o jL^a ^ V Jifc. d^ <jli-“L> 

■ aJjln. 4la.^lc. lijo 

I^jjjjjl Li Jl i_iiii jLnjl^l 5jli»l Q-a V-a CiIaj Cilnli .'.II Jjljl u-Sj 
:La$Jlij .Cjliu^JI Jill JlaVl df jl^jl :LaJjl :d;^e»jiJ dJjj jjJkJL 

jl.. 4 *. i-v *.*.Kj * j i J I l r I . 1 1 ] I a i uyllaall CiLiJI mi i idl 4 _i.K . I 

j^L l^lIV-c j I^IiLaV IJSi Jji jt-j .r.l r i~^ l JUI C.II13JI Jjl d^^ 
.|L a j m ^lill| <J J-ljJI <JI j Jl (jol J^VI jkJ&l 
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(joj jiiJI 4j* f JSi iJjlUl a jiiJt OJ^tj tljjeyj SjaJ ji A i AAj j 

vjlaj^JI L^Li. J^.1 J (^1 <<ii (jiljjJI yja-J .4 a i V » ~ i^ n (_S>L^ 

.JiUI 4 U ... tj i~.l a ...ja j\ j ■ ... Il*w II I (j ia iiijJa ^ I i -x * ... I ■ <iii L^ja o 



4 ■ I »> < 3 . 1 U -. 1 o . iU* ^ a I u |1 ix«* ...I /j l5x..o | yc. tiiu ~i * « ■ i i jl a~ It iiLLi yy 1 j 

vjLuJjjJI ,jJj 1 Vj < 4 I ‘i 8*J I <Jlj <jJLu* fjt y* ft jJLj 

c>lj ~n u l l J^Lk. cJljj <aJL*-JI jLa-» 

L^jialK <au.U ,> 6 ^^Ujj M. Cline ^LjU je.1 1979 fl*ll 

<jxa. £_j j y* f j 'A a * ye. 4ji ^ 

.sliLLm ji f J-f~Jl£JI JU» 1 -^L y-aJojJI ^LajJI L^LL l ^L 1 j <J yjiijJI 

<a ‘~ *» 1 1 ~il ->-1 ij * ‘ j ~ H ( ui'i jfla 0-X£-i jjl jLi L *jL ~bj I 6 J-& £ jj fj y*j 

iLi ji> J jLL» _ .-.o jll dlj ^ _ fLiLJl dJjj jj-aJjJI U ..»jJI 

B J-Lajjln £-ijj .< tltC 4ail a iijyiaj -■!'■ >^H ^JSj Ci l B * *j£ f J i-ulUUI 

j jij o ft* . - ^xVl - a*J Sjka. ^1 1980 fit <5lijj ilPjLaj 

i'll* {^jj fj o ljjaj Ij ^ /x k j .1 1 j^LLjJl LMx 

~-*l^ * < »J^"1I 6 Ij nj jlaJLi (jj-'t-fij JM ^La-1 IjMxJI 

<jjlj}Mj CulLJI JoLmjVI jlijjVlj jLujj .£jjjJl J i l l jjl 4 yC^ti 

<jjlj_«JI <laJ yA yjfi <lj x>-> y h~‘t » fj yV JJjj l^jfLuJIj 

i<L«laJI yi 4 > ■ <-.*' « j ■ ii ~x uliljJ <ajjjj .4jj^ijll * jj» ply».l yk Oula y« 

J I (y-a 4_kjVl kdt CuoLk. i <^i l -v • ! Jjjjij jjl rf>n yj, jjjSJI , 'H . ^ j 

4Jiia SLaJ .*ij-j .<J^ jj-oVI t.K*i«ll kliljVjJI NIH 4 a ■<->!! 

4 jWk ll y—a j i t i j l Lf _lc. 4_jit yjJI C^JLxaII £ J— xLxj (_f J_A 

f jl*JI JtLij j j ix j (jJS (JmMS <jy-a-jj A Wa jj) .^5}LiV)j 

o bulaJ l O Aa. Jj j| i^jl Jjll ^ bL*J1 aLaj 4 aL>JI Cil «ul ■ •■■Hj pi JJjJuJIj 

y* JjVl Asa tlil iliUH j 4jjjyiJ! LfajJjj ill fjlt yi ij-a-LJI 4 j nl« I I 
wiIjjILi (y-i ol>*jj-*ll Banbury ^j^ajL 4 x. jj 

.1983 fie. (jjlyfiJ LLiii djjjjjj Cold Spring Harbor jjjjL* 
li .1 fljJ (jit oi jj jil yjjlij ^ jajJaJI dJj (yj OjLJI JaJI 

■<jjl .nil <Lyaj yj lijja. La j!j£a ■ <UjAJl 




sij^t fJtj ;uji 
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Jl a <yl qL»jL> ajl JS ■*■ ajj^l 1981 p.UJI jkjjlij 
oLlIII fl.iVidJ jju idljj ,<i jjju. j Lfjljjjj retroviruses d^a^ill 

vli -V . i v r ilj idU jaJI 6 j_4 £ jlj {jM n CjJa 

■ -.I —jj .ell a 3-*“° Cul^j ,^-uoLJI I* * -■■ — i^)Iaj 1 l+J J a vijlj 

JUJU, ,l 6 > ^-. JJI LiUJI J L\ ^ I illLjJI ijiliUJI 4iljo5 ^ 

.-,1 ...j j ■ fl Jl - ■■' jfcj 1 , 1&. ft j .L^UJl eilj l ji\ <La.-V.~i J; j -V aJ I jjjj ^ lf- 

JjLl J .~'l \ ia II L$_jJ Jii a ■ 1 ■-■' j I . M a I I jji jjJx. SjjtS dJoxi < *J°() a 

ell jj iL jJ , 1 iL .hi JxjuJ host cell <jjjJI <_>1->11 ^1 j^JI <_u£ jjJl 

^yOJUJ J). ‘ °~‘ , ~ O'* ^ V (jl£ .<Jj l -vai l ^Uj .ajjU. ^ (j-aj-dl 

■ I fl ~ I jj J^lj !([*■--» J .d loV.all .*.1 n -V II d .Aij^l l LMUI jijLl£ i-L.JJ-.LJ I 

d-aJUaJI L}U_1I djUaj JjjJ ( j JLtJ rt .L i LfLatj . <f^v <Jd. LfiLij ^Lo-vAj 
.dla£Li ^jjaJI jit JUJI jJi LaS U-“ [J ? jt tjL 

J5j UiUJ jjJ <-. jlfUl vliU.Jj_.iJI jjJ ; _ r U. 6 jS J-° JjUjVI vlJljjj 

£_vuii dJllj .dJjJojJI d I'.a a jl < v rv sLj <L Jj vliLojjjV i jJLalai CjIjjjj. 

j»Jkl ipjj d a il ...II jjlaJI jU-.} ^Lal c,j t .ni 6 jjvi JbU JLuJI 

<0^dVl £jL fjjll Ufij .d-L—jJI 

Jjlj .Lcsch-Nyhan Syndrome OU^ - <_>UJ f— *I j iij>^JI i-j^Ulj 

1 . ...M~I1 d -V II a a. d aU LA 1 1 vliU-dVI til .HPRT fj^VI (_K^ I $ »“ _ » 

Ci^LtLij J j i a k ~ 11 v_t LVVv V LUj-a L^JlLij ^ alt LaIju 

.^^jaJI I JJb yi ^rOJkvj Lf .o l d CiL\ t -vll 

_ ollaaJI ^jUVl o^l^oVI ^ J^kill <1^^. ^1 vi.U-.VI euiiiil Ijj 

_ It a 8 a.l-ylj <j-aujj j d *i j ^ I ^ J-aa LJ I jat vdjUJI v -tJ- w ’— .J ~v 

* . 1 1 1 a 1 1 1 ~ ~ I i*C j j . .tv" 1 1 d Ij ... dJlUll CiluaJI (JjJa-. d _.l«r 

Uij 1990 fit (jia*n.«j J^Ll 14 1$ jL jjUoUl iaLlj^JI 

<j vjUoaJl (jJfi ^~.~vj t^jJlj <(ja-oVI (jjjjjjl dlt ^ O . oi 

■ *ll a . ^jU. ^jl J JT. ^V Iliad . fil l Uj a a jjJ d_aalj a jj im dlUll 

UjJlt ;>a djjl jJI ^Jjj dilL C.» vA-v i JJj .d ~ g a ljj Lr lt SjjlJJI UUJI 
CaJLxJI 6 XA ^juLj j 111 " 1 ^Xa Lr k. I^JIaaII jaII I.U JaamI 
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ijlljjll iaJlxJI 



(j^aVI (jjj,>“jl fjjjl ^Lijl <Jj J ..1 ^ 11 4jj-aJI JLa-jl 1 j jlf . 

jjli j J 7 jLa. Jc-U jat <j1 (j i xaj Jj-*-») Joxi 

a jl ^LsjjI Jja_aj CijAi-u <j 1 (_y 1 . OxafiaJ t wijjla (j-S (jiojJI |J Jt 

jjJJLj jjJLVI Ijjk £jjj <(al vxllj (_£j^VI CiLijliAJ Q <1 mj (^jJI (£ JXi.i a JI jjJI 

J J_»J ,<likJ1 4 ~ ...‘.V 4_A_sl j_a «1 U ,.,l'. 4 Vi i*i-w titlij L 5Li. £a fJ^La Kj-k . n 
•diLJt ^j-i ■*•*•« V ‘u"j j l °H * \. \y L M A. I 1 ^ -v V.'.^j LiMiJI dil jJIjj 

,jc. iljj-aaJI fill tliLj£a (^AaJUJ .^akiJI 1^-C.Li^ ^ (jlajijulJ L^sjjaJI 
£-Lj (^jil <liiaj - < ■ < \ I ja] I a j-4 (j£aj JJLj <1Lu.jJj .icllaji 

(jlj 5_i jlc. tLa. (jwaiu (jl — flc. jju * ■'■■»'■ J 7 Mail oaJlJ jjU-II (ja < o- m llll 
<J > a * 1 1 (Jji I _>a VJ titaJI 4 i m‘i jalia >1 Jju cU j j < 4 _uijJaJ 1 ^Jj wAJj 

jlfl aJI yi <aiLj wi-L-^n <Lij Jjja- jl VI .4. n_ i J rJ I JjJjkJI (jJJ 

< _^a jl jx. <-*l jjlj iiiL}Lj fj <Ja aJJ I ajx ,j1jl jSJj .aj jlj OjL ,_jX.LiaJI 

4j| J 1 - fj . >1 1 \< 4 flj l ,*J ...J j Ifl II 4 Li ...I J I ."iIjAaII J l . 1 4y.t 4 n'l l-i 

< * ... J JU-8 Jil jj Jl a » ' i ..>V <- >jVi vllijj i(jUaja«Jl£ (J-* 0 J* jLiljl kill _>»Li ja 

■ jilSill 1J -lx a jjLS jafc 

jLfjj iaj jtaj i-jjJlj Ija* ajjlj ijLual <zwJL*_a j j J (jjl fj 

f .ulj vjjxj aJjjLu <ki CjLiI jJo-^lj 4 jJix iilc.} ^ lr j^Jsj Lf Ulj 

ill ft'lj . aL^oX-VI _yJJ (jiijj.ll <Uj . tu I Jaa <iLua| .^yxLojJI i_iLfjjVI (Jijii 
^jjljjJI J-uaj Ij^Jj .JjI mil mlj <Jj jloJI JLjluL 4-aJL l .iJ) 

. Jj, Jr>~» 1 1 (Jxf-uijJ Cl Lil ll J IK' I Li i<j jjio < ti«^< a j ili ' t / il <1^. J-O ,jJl 

(_jjj£ijJI jjjjixll iJj jxj (jl <j fl ^iUI (jji jvj^oI ,jllj fXjJL 
jxt (>« <^ljj 5-1 - jJj - ,_pi t£j ~i ■■■ftll 

,1.1^ Jii .fJUJI Jjj (ji <ji^UVI oULj-JI (jt i^jUlj 31 iLLUl 

f-lc (j-jiL$ <J>?j J-ij JXj i laa J j (jlJI JjLkJI a J J 

(ja Ij ftL j (jl VI . J . Lul l Jjix wJjl f' tll at Jia jjJai ^jlxj (jji ajj.U'n jaVl 
jKjJI CiL^.j 1 * 1 v ii * » j l (jl jjlj jII j j , jl. L . V .VIj (jallilL jil JjliUI 

(j I ila'ill jLuojxlj <ji . jLllJI Ij jloJl f Ijra'i f JT.J , ijilj jJI <L^JLxall Jilij iliM 

■Qj^ai LMiJI ^ 




Z\jj\\ ^ iUJI ... 
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<aJl 1 aI I CulLoJ At . l->- i_JlijJLj I *t A JJ J 

.cL^iVI JILj <iVx l*J ^Jl ojVii-VI ^1 ^Vl ^ ^ jJt l^L 

£jj < i lac. <j! (jc. >- At" t Vi V <a1ajJI a.XA jj| Jjill o^-VL* kJJjS 

Jjjji. L^UJ ^ j j < i lar ^.ulVi V ( jjJlj <t jl m'i^II ^ ■■■•«■ Lf i _^Ll j -A« 1 

^j^JI <u1a£. £-• V^-^- |^»'jj £*'j^ ‘f “ * ? " LT* 

^Jc jjitjJl ujJ ‘u**iJ* ltH t,^A“ <-y < ^ Jijj pj 
. z j A*v Lol^ol Ja^jJ cUj ju ijL^aJI cJI^jj ._jjl^VI <jjj ■ °~ ■ - ■ " 

i l .Aj (_^»ijj (< <nt%‘t»ll <_a l*L < il l (_£ j ^ .-.M »a~ ... «. ^c’X 

iiixLJI j-oVtj al -antitrypsin jl*Ij LaJl jjjUI 

l-— . jj)U~ j .factor VIII and IX ^-uIaJIj ^olUl ^lLaIxIL * «~ « H j 113 1 $ j « «•> 
modified <J jjlJJI cjLwj j^LII Jl a Vi »>l c» U ^ ij a^. CaJLloJI 

<L f *■_■< I I ^JjJjJI ^ _y> <aJ\jL+ ^ L^L. SjLil-i5lI adenoviruses 

l_^4 ^lij^l ^1 < t * “ IAJ i di^il l *J-A JjiAj-ujI 

J*H\ _iL. jJj - u .u t' i ' ll jlf^JI i >• jJjJ i (j* VI ,^1 

If CjLuj'jjjJI Jl a»*1jjjI ^ JC. Jl WJ jUDI j A a i tZu -AJ Jj I A t JI Ij-A 

l _ r k. J ij .ti’la 4 juoIa,j VICAL <£ J tLaiiJI c<VjL»-b jj jMkyi 

JJ .-. I ^ J l Jii <djU_J liposomes ijiAjJI > 11 JUvl«1 jjJv; 

La l . . 1 • J a’j-- p i m.,^ 1 1 sjj» jj-a ^ hii 

(_pl[ L?. l\ k-w 1 1 ,Jij ^JlilLj i LaL ui UJ~* *** a lj J — U ko »M J 

iiLs^jI |kljij ■ L >o jaJI J^kj kJLLy .iljLwe Lpl <jjlx»-ajl L^LiJI Jklj 

naked DNA UjJI <_tti~ JLaxl^ul UiT Zjj& i*Jl <S j-ill ^ 

,jj lijJI Lr k. ^«VI Ij-a j .oil jj Technology 

(jjJI >_,jll-tall ljj» jajjj fJ lj-»J «>-ijl k Ajl 

jjlSjJI jdaVI lofj j ,<ijJLAj jlj^Jl jLfaJI k_*jLaj ^jjl 

^IjJ JT^C. J-kjlJI (j-* 6"^ ^-s jjjla.Ul (>» 3^>J J^L* ^jli. 
(^jJI jtVjJI I j-A jlLajj .jjljliJI jit jjlkjA- LjJI £y» (jjii 

^1^1 k -A i l <jL jLLxjilo <jVj Lf *kJI jj^A J jlj-A 't * a LT* ^ 

<=Jll all ,_,1U11 l aLJ ,<jlcLi 1ft J-^1j <Jjl JJ-I^ ^aJLl-oJI 

' ■ LjIjj I Q 1 1 JC J l A^ J > .A -v“ I * tr 1*. A II LVJJI ^J-4 kliLiAC JjLl 
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Ll V Li oil (j-La. ^1 Lflulc.1 (Ja 3 .yUoj-uJI 

yUo J-Uj £j ii^jAa^aJI djjaJI £jlliJI Cii-iilj .illij 

jJ jjYI 1 ti j ( ^lj J *C i i ij oL u a fl ll ^jl_>liJI ,j-« %20 fLLm 

jl ?j\j ■ ■*■•.* II jjjj (jljIiiJl (j-» %70 juc. Ljia ajj^oj 

.^LJl UK ulkU. 

Ojl Ckjlj^Jl CaJl »ijl JU-o Jj-fi 5 jLaJI CiljLaJI >’.H~) (jl 'L ^ -j l-l5Li j 

JL«VI JjjkJl £,>m ^ ^ Lilli jj^> (jJJ 

< .-^ L-i < lylAj I^jl LJaj JJQ k ^JJ ^ 3 ? j ..ill I^A (_J jl -li j ■ ^v_> l ■ ■ I J £ J L li CaJLuJI 

JjLu 3 JI jjjJai J^a. f ' J£ u *O JJ hjUo^-uJLj 4 tUl a l l vlil^-iVI 

iiatj till SjLclj tumour cells j^JI L^UJI aUi t - H S^lijJI 
baoa. cJjj ,^111 iUoVI (j-ij .tumour suppressors OiLL>K ^ 

u^LaJUl (jj I AIDS (j-U^fl) 4 1 liii*! n 1 1 4 aLUI (_)<aii cJO_>-» J 

4 «U~»a 11 cjL» 1»*J1 RNA decoy ^jLL^ <JjS“ (_r“““- 

Jjkj LoLaLaI JjT LaS . 1 _ r o_ > AJLj wii M i lJaJ I HIV _J1 Lfrj Jjilj 

^iU {j* jjL lial LibLaJI jl g«j Lf l^. JliL&l <ulii jj^lai 

.I4J S j jL^-<JI 4 njl I. Jl Li jyJJ 4 jI h-»-» 4 'iLL ^y» Ajt >.~. ‘. I » a a j -V jl 

Lo^fi-o ^j^LJI > _a jj II )j-L4 Q 1 40 J jjl < t .» /.It ^IjcVI J^LL ^Jjlij 
ililjjJI ClLjia-dl - * ■ — j Cllu^JI JL <>l«f J_jlaii jjlj J^uJ 

• Sic. (_|nl ol ij-v . LfjJ JijlS ylJlj a.U.«./Jl ,_>*>! _h>VLj < 5U~ aJ1 

■». 1\ l-J I Jill 1/jS jjj^4 25 ll u jLSj L* uilli-5 .ololLi »LilVI a i-A 

o l » » L j j l r .l^IjLS (yJc. ■ j-luJI ijJl 

J^k.1 JA (ji Jlj La ji-VI (j A » j Jlj I^jjulal}} i_ijLlkS If.rttj 

Jj iLfjLLfi ,yJl ilLa j vliLa-jVI |jl Li^U>l (jljLj V 1 JJk .J^lalll ^y» * il' i T -o 

yuLuiVl luA LT^J <J^Lalll ijljj Sjj— ia (_J j ■ ■■ >Im.hI aO^Jl « ( jj K »JI (yi^. 

<<iic ^Lii vtiLa^ji (jii . 4 aJj\ii iiiL^vi am sic. ^jin 

Ctlllajl <jjljjll OhJljuJl Iaj ^aa Jji] .*.1 n% LajIj d)Lj-4 

yl ^JjIaII « JaaJIi IJ 4 J Li ti m i 5jl^J ^11 «jVI ^wi l»j . frl_>jJI jyJJ i-ijC Vj 
. ^ji * ol l aLalVI (yJ j j . a! lilt ,jj«Kll4 Liil jji (Sj^t jJI JjJ-i 





ddLD! cliail j <uli5 

yj JLk j>. Porphyria variegata 
lallli yjj ULji| y* 4 J^- 

lifj i_,L^« i_iVI S >A*JI ,j1 

^JL^ll o-1j jjjjiLJ! 

Jll^UlUl JriOAJI 



lujlc uLtaidij <Lfil|5 Jal|dl 





flAJ ;LaJI 
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dll .ojjVI jj lift jIaL*. jjIjj «iij .1688 ^LaJI 

jlj .4 lCih j JitliA lilj barbiturate .~.l . . jl . 1 1 

£a uxjj n^ilydlj j. l n-»i l 'ji LoVI <JjjVI dlj Jjlij 

*j - - 1 1 b ( ^p£ i-i lx. I A » I j «~ ■ jAija i i (j Li iJJiSj ^ ...a'. II JjLUl ^jIaLs 

elll eilifij (j . ^ *.ti L$-1 a <_d>^>j_tdl jLllJI ^ t Ji~ j > t» .<-» ^JJ 

a3j -4J overpigmentation .. -L^i c i lVC ^ j .(JJoLIaII 

I i_t^ jji .~il .la*. *..j ^ya <>j*i jjt i. i jjkj < jlc. jl _jj (jjlaj 

^j o a j >>< c<l la£ J j ill ^ j -v . .‘1 l.*i < j he me metabolites ^ ■» aa ~ 11 

ia^l c^IhI {rlill (j-H <J j j ...ai l < Vj.^. 11 (jj 6jiLjl ^jjjj 

.protoporphyrinogen oxidase (j^jlAjAij^jl j_>jJI 

lumj till jj .( ^< 1 aJI <JuSjaJ1 

(jl^ iLijllaj_^j (Jin .viJlill (jl (jJJ Jj-4u (jjJI <JjVI (j>A 

■ «■ l‘.M~.< .^1 <ilo tSjL» aJIj LjjIjJ <JJ Jijjl l 5 ill f_ya jjJI l-lfl-J IjLuu 
UjIjj cj^JjLi a_^uVl OjjJLa. ‘*b jr j j-^ Lfl ■ e l U ll (jjl (jl 

<J jL^u j^o ^ jaU JaLv jL^- 4 (ji *La 1*JI oVjLa_« cJ-di ftij .L^l (ji><JI 
(jl VJ .jtijr.yi sdlj Jj-a. (jjjAj^JI CjJjI jj *JJajj .^JIaJI jr j 

(jl (jA 5 jjJjS <1j yJt UtJJi ^* 1 1 sIaIaJIj «- Ilia VI (jA (jjjjjUl 

(jJc. jUlf.VI lift jj-Imj jaJI Lj^i jjJL Laj _y> (jli ^JIjJI j j-^- elLJI 

^iltVI 'jj u-ft tiUll ilU. (jlj (jjj-MtijJI ttlLJ I frlllol L* jS j (j^Jl CjL*j1*-oJI 
u^J il (j-ft f-ftVI <Jia.iUJI c*lli aii il a^Jj 

(jJl <1 J>^j <jlftA 6 JAftl »l>fJJ lil <l! j d n jAt ,jl£ clloJl 

Porphuros <^111 jUI <aKJI ^a <_tA^.~ill eilil Lift (jAj _ ^jft^JI _ _>a^.VI 

(Jfjjji Ca_jj (jlj >*11 all *Lj 1»1 >j-fc£»j jjj ~ jft jll — JAA.VI (j jill tsl 

•*<JjAiJ (l4^JI 

Uiis^Jl- 19 

Sjjj hemophilia (^JljlJI jl jjtljJI) UUijai^ll 




<iULI (jJI jl £>?. J2l Jjo eiJ* fill 

ijjL Jj*j l > a _ ii1 t JI fJI <ij i' i (.fill .CjJjsJI (jJl <jAjjaJI J-hojj 

j (^ajL^JI (jj j-Lj Ulu .JjLSj un Cj'-^ t> 

l» * lie i fi^jJ I i filijJ <j^i-id ^j-> L- Ljji l j-»j ^iLcLuj Sjc I *1 l * j a 'j II 

<i)>| ^ jjjj jKil l i_jj^j 1II yj lie. c<l>4i> (jc 31 

^Ijj • •■»" <Li^JI aj«U Jjjla jii siij .XX (jj j (j jj * . *■ j - n ' I (jJc. £-aj 

• .i. vj'il 4 ..^i j£ ,3-6 Jjii LJjj j-aj^JI 3c 

Jjjj ,<ctli-a vliLujjlj jljJ IfjJ Jiljj SiUl ft <jjl^ Jkjjl jii> 3! 

**■ ! ^_lc l jitij ai^JI 3—» Jo I nil j — *» ' - ~k .il vli— i^Jl 

J< .Ml) tf>fti3l jliiU J;jj^JI jlxJl .thromboplastin 

:(25 




jliJ iJ** C^l tut j2u VLS si (—J-2S JS-tJI 

<i-a£ (_>Ckij ui- i u ^fJoj yillj A LLij Mf ll jl .^M<ll Jo ft* > l l # 
.antihemophilic IJ-J ^fU jLAIII J*U)I SjLJI 

Lht j ftj j I I oVL. 3-» %80 _JI w> jlio L. J -»a jJI lie ^Jl (f3*^ 3^ 3^ ft .* J 

•Christmas disease j^L-nil ^ jl B l >Utja II jl ^jliJI Jo-nil' ♦ 
plasma ^1 . r» a l l 3.‘~ <j* ur 0 ^-* 3*- vt^fJ 
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%20_]l La 11 a jjLj j .ihromboplastin component 

4—ti-^l < lil a a 4_joJb. B I — daij ajflJI 4-Iut j > 1 ~ , ~ Vj . Jj—ial—iXiaJI (^^—o 

• A 1 tl >1 J A l4 

A I ...*>«* Jlf 4 * a . .. ■*- d ‘l L -v i L <" JIJ C LJj i J A i j 11 jl . k il t* II Ua'il l 

^jVI JfLUl Jilxl u-H tf-ljS Sjjli 

^ <lkaJ I ax» jjI*:j .plasma thromboplastic antecedent 

.UKiJaj^ II oVLa. (ja %1 (ja J5l 

iSjlaJI JsLoj VI axa >_u U. ^J| 1 1 K 1 II <!■>*»» a LLojl oj^c. jilj 

^ji <jla£. (ja Vjj i 4 C*lja£jaa (j j~ jaaj jjJI Jj^j 

<Lr ljVJ i-Llia .,_i i mi t Li | ^jVLJI villi "v~ jjl .SjLJI oVLJI 

OjLil jil J .Ln-O L a ^xK {jA jl ol v _ > -v (^a Jxi-a jaala aa j jl 

jjlj ILi ,j jj I v ^vV jit f-4 jjijJI J)1 jjJ| tjOja Jl I j-* vlil _ v l~ »»a 

<C_oJJ *Lajjll Cilfj i «a "u a l l viiLi^l Lai .(_r“jadl 1x4 (jJiaa ^Ijill vijlaVI 

■ Slajla SLaJI jjlc- vZjljjLi jafc ^fraL* <5 jiLLJI 

j£j xLli .fir. 2500 ji£l jaa iajljj <i«£ LLJjaafJI v-jj£- 

.Lvfjlli. J^Li. SjL*. i— JSLvl^a Lf-a.lj SljaV xlj tjj *jLj jjaj i Jl 

JL*. (jij .<jliaJ1 L-L^lj lyA jixj Jaj LaaJ JjjjJja LaAjVjl u^i 

ul .o’la^VI vil ji>Vl jVjI 0^ ^ jVjI ,> iJUJI »i4 cA LI. 

SjiVI jV jl »lir.Lj ^xvyj jJ .Lv-qjI C>* 'b-^J 

LL: jLj .^1 jj JLia JUlil <i»jJo ,jl ja-to La Ijaj .jjSill 

• vlj jll illlj JMA. baa. <i jjJU> CulS ,JL^.V1 Jit £-# 

vj ^la CjMjIx. Jjj Jft *lM (jilaJl ,jijaJLj laJLtjaa^Jl ,jU- j3j 

vJjLJI t-'J jA jjjJ iajliJI <jl jill <iaQ cU3 uau (j^J (X* 

(1819-1901) Ljja^ai <1*1 La.ll jar. laaljj f ^ J ^I J^ail aljaVlj 

llj.j .1 Jj yy I M 1 laU (jlSj iJULl < 1 ..il lajjaSaj Caa^al .LjUojjj <^la 

<aJlaJI jaL vlalaijaa^JL LI ma ilaaLiJl (jjJ <(1853-1884) 

v^b E W J^a <l£aa jL JaiS 1x4 ftjlc. ijlSj .^>ja .-.i aa j ijaaV^-llj 
ji.^1 JjiiJl lajj'Ki* JVjI Lai .,ja»aja Jxloj tjOjaJl <a-v-J iiaUb. vjla 




&JLJI iliLaJI A jjJ} ">kl!l (jji JJj >— » j£- .iSj •■ ' Ijjlii 

JJ Jjj .Lfjj o^jL^JI jaij <-ulLa_>JI 

.(26 JSaJI) JLa.VI jit. Oj^JI OSLmj t$jJI 

«jlij (j* (j-^il J-fca. J* itUJI ,j^J>aJt JLfllil (j-i J-oLt (jl^J 
.(jgjl uia J^/jl ij'ij (1^ «i3j < a ^ nl L 

V1.UJI a i; (S-^I ^ 

.<i^U <LU hi, aijSj .^L^- (1857-1944) 

iJlill j-Zjil] aU! ,> Ujj^ ^Ij .(1887-1969) Ljj^i 

OLL^* J,IjJj f4i- .Jlilal <I~ <J .LiL-J aL. .(1886-1941) 

.JLaLI c. iajl ail a (1843-1878) a^yuaJL (j,\ c*jyJI Lai 

Ij '•. ...Cll C*jlSj , <ixoll jLiaLa. (jtlijj <_L^» jJj ^ a. > 

(1868-1918) j Ioj^jjj j .a (1872-1918) 

* oJlj ^ j^l J^ll ^ 4J>-^ JJ C.L c*j' <J 

yjSj (jl Ci»Lu jloSVl (jt V} .jMjJI jjj ofJuU liJj <i I . ^Jl £ jlij 

j <i1 .LLijjj^ I Li LI ui« .(1904-1918) .aJ^JI aij 

«a J^c. {y> iilliJI j-ij a j3^j-a >JL^i (j-a L-^ij_> Jl^c. ^Jj *LL-e 

aJjJI « tr ia.» L>Ja£j ,<jljlj_aJ j . ■■■! j jj« Ajl i uikll al^jl 
4 i ...I . ... ^.LlaJ-m 4 j11sl[ jjJI JjljjJL Q ~'J' ’ ’ ‘ ' J .* (>^1^11 jluj Ja>1 
jjla. SjjCnll >— LjlJI wijt^a. J-*-j LuJ ^ ^ ■ H ,j3LJI U-wlj 

jljUl JLj Lr k Olilc £-a a jmL {ja a jAaC. iijl jJI Jj-i j-A j Jj5 

.1918 

J jljjl Laallj (^a LLija j j II iL*a oi jj Ljj '^ji <£ldl 

<i.n . y j li* * tLuj <xlalL* jjJ .(1767-1820) 

.'ala — ij^L. a jj-oI (1786-1861) 1 ■ jjp^ i » 

o-“ u j Jjljjj (3j^JI I-oJac (ojolt) Ljj VL* 

LiLiJl Ujjljj a-jljjj jj cl jiDI ^,1 ULr ^i J _ > jLai .ja*JI 

.fkjila jaC. <jji jJI ?j ... ‘>> 11 

V <IJLJI <ojUaj_>jJI <£L1LJI <QjLxJI Jjl jSilL _yaaJlj 
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^UJI Jjljjj d_LJI & iJJjj 

1 .j j~*C ii <jjJlj jj-o iii jj jj iUjUmjj liLLo (1841-1910) 

.(1819-1901) 







,ij»l j*- lAfU. JILL jl». uL^j u i —■ JUlill 1V-20 

■u-jisl ^ J^Li aicii i- ja IV-21 

UlL,^ dL. ^LJI EJ ^ V-l 

<1 Cx& O' ijj j ue — *iJ*j <— jL-JI yi yij: .L— jjf j^.1 jluolij V-2 

•^v'J 1 <>• *y if j+* V-3 

^^ J( ^-iJt V-9 

•J-- jii ;l> yjji *jjin V-l i 

.(V-15) olijtfl' Jjji' I^-jj LT^ll V-14 

4^U jil jL* JL> CelXflj Ixkl^n 0— j~ J— V-I8 

-.*— 

•j*— 4oU jil jV*. -jfj- 1 v^— f d— / .UiU—l j— 1 V-24 

Sij\ Ljj (VI-2) Jjj :^jl- --U j~VI iSL. JdUJl ijflJJl VI- 1 

.ao Lj.jji ,> ^ 

.UlL^ j-1 ^JjLi VII- 1 

<jJ j<‘> I jiLfil^jjj jlijLi iajMia _ 20 
Ij^j jul lij 15000-10000 jJS 1 a-v Ij jjLijLo <ajMlLa . _ ujoj 

JjV j_^q_>jbJI *■ ^5 jJlj Marfan ^jLijLa ^ ■■■ ■ ^Ul u ukll * ■ -■■* ^ uV I 
juVl ■ > Loi j ol^p-^u (_)*. *■ -t ^ajull ^l.~. ojli cLLL> ^ 1896 ^Lc. S^ji 
dij .^jllllj jjjajJlj LJ -ai^«JI J%fJl JS-i (ji CjVMliL (jLijL# 

U|U> ijiijl (jjj .(£ jd-uaJI yj dllll* Uj^-* J i4aj 

4 i » -» . > £jIjJ»VI £jj£* » Nj - a (j;* JjJl 4-ilaLv > > — il jl=>VI y*J >u“,J5dJI JjX-i jjj^J 

» ? >1^ 1 < w>n l| » yi <-oi. l» ll V dli (2>J-»J1 yi LSI .Ida. <Jjj 1 oj 

j laJ I 1^ ‘iKa £jc. l» > pL <i jt '» j J jj 

J-la cJLalijSI (j-J} ,J — j_aJI < a ^ jj l Jj Ojl 

.connective tissues <iLAll <a_^VI cjLj 3 j^j da! ^*j .fibrillin 

<lla^ ^Ijj! J jl <£)jL_>juiJI <J-a$ (jj (jaijj ia j^LlaJl flail II JJt dij 

,<a.ljjj (jfc <Jj j .ja il AdjLuJI OdaJI yi Cil^ilo ■ ...... <la 

jl u"jJ' uL^jiJI jj-* JSt (jJJ LAjI <- 0^ is 

S--X-V ^_o uda Lai <dLfa.yl ^>VLa Caola. 4r ILc'i l . ...... I ne, 30113 

jalr. J£jUI Id^j (jjAi t^jJlj .Flo Hyman JjLuU jli Lr aJL»JI u*^JI 

.1986 
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Z\jj}\ fltj JLjJI 



,jl (jL^ jj-ol jlliila <jjoj 40 jj-a jj£ 1 
,jLijL« 4-aj^lLaj L I . *■> a ,CiS_p^VI S J.-*.*Lall oL^jU ^jLuJI 

(jjJlj <»JJJLlaJI a jjjuo (jj a jj*UaJI iiU»A.iLaJI ^n«J La^jlj C >a f .J 05j .(27 

Cli jJI idJj jjj ajllLl <jjj La (j-aJLj liUjSj I^ J jJoJI Jji. Jjio j( k~ 

iC>Uaa.^LJI (JJj jjJc. .< 1 <alL« jjJ ^Jilj ■ ■ .1 1 <jl ^ya 

^Lkljjl jj-vaJI dJj |_j-S ^aiLJI <l^a J-^.1 _>-a Jjjl 

\ 180 _JI J 1^ <J> j-Lj ,Sl>j LL^j SL> SUj» 6^ 

UjjUbjL LLlii aUljj U1 .^LaVI ^1 < sjs £ aliuS -JiVI ^ 

(jLjUj 'Jl dJj (jj> f-t_>JL U $ « ^wJ l <sj±£ <11*. 




JjSJ f W*l_27 JSAJI 



U-o^ - 21 

IjlG %10 Alzheimer’s disease jajU^JI uu-aj 

JS ■ a^_»a iSj£ljJI i.ilaaTJ Jl%> ijAjaII IjJJJ ^i" .''..I I j LutaLaJI 

oLL^I Ij^ilj .JjJ-i ,jli dJj ,dljj)Mj aLliVlj £y> 

JiAiljj .^U-illj aphasia apraxia <iiM LJ*JI L_iiUi^l 
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' J Li La j jJI jAt 1-jl « avH ^LaJ ( jJ £_Ij <- y ..ijVI J _i« i O 
ai amyloid proteins ill j 2.'. <11j_>j jl ja L*j1jl*.l ja ^illl 6 1 a <j 

Li . . a Jilj..Ljl1 L ) jjj_ <> ll (jj frUalil i-i l uu Lvjj <iH-o jjij 

<_jll j AM I ^lill al* l,1 ja JjaaSU _>jLtJI 1-ioJI ,^J . (J-amyloid protein 

^HuVl ii£ l L jl _>juLs jjl (jajAJ 4 ^aUJI 

dljSj 4-MJ-allJl IjjjLaj (jjjJl i-ajillaj .« ~>H 

— * - a J^3— 4jjj— ^ (_k>j— a jl Kuru jj^S — aj tl—jJ — -=>J1 

£U J^j L,1 alalxll (> jjlS .Crcutzfeldt-Jacob Disease 

tfjjj .L ^ a . > mi <^J J«v •<!“ jiVI L# it ji .21 u « i. ^ ll 

-lij jlfaJI ,jj <a-l»> • S^*Lii3 

Lf ic. oLLl^JI ^j^I uJ Jil aj^j L>t aLJjJI ._>jLl c. » 2^ 

familial (^JiLJI Le J ^ al > tffJ (FAD Gene) 21 a i.^ll 

iJ jj... a ll dt j .FAD il*. £1 aikJI jLSltVl ,jlS j .Alzheimer's disease 
CiLmI j Jl C iL .1 .S.xJj (5 j-ii. 1 um^I L_i_i (£j .in II C^~ 

U-k 1 j . A »_ 1 Ci lla JI ait jj a i_A Jju ^ ft * jJj L a~ r N 1 1 I la LLL <1 J--H 

.j^jlalll ° (jJI LfJ alklVI jl 



alHSU < AJaj (jl J-^l ijiiA <JL Jrkt-^J !_^a jaaII {j* Jl j L»J 

CJ^II (j-* ««a 1 pljjtl all ^ lj > jli dJJ .Cilull JJj 

. ^uli jJl a jlall JSliaJJ ~.l_^ . ...a' it %-jN 



_^J I ijLol ol j . ... Sjr. Ila <_»1L*JI ^^Lt^/I J M -- j ■*■!« ! i~ AJj 

aiJjj jajIaIJI ‘O^J Jl^jj .?jSjj-oVI 6 J-~wi all •JjLV^ll 

IIAj .ajlc Ij^J dt ^ja 4 i t r j j L II ^jaJI <j(U 

L » J ~a <fJV_*J1 jjJ 4jt l At ^ Vlj Jj ■ J ■ . ..Ij ... 1 1 a-vl ...It yt ajL*l^l j-iJi La 
jl .lijjiz 1993 jaLJI jla <11 <o.jj ^pJI olje-aJI £y> jlkll L>t j I aj 

t>» ^l.‘ a . ‘ (A^J^L CjLi| (jA yi-a .f. J^U- < ... ti l LA^ 

■aj lA'i il t!3j L*j ,^>11 II* ilUil lU^Vl ^Lf-* j)U JL1I 




£jLuUI J aa 11 



0 U=pJI 




(jlbjjuJI - 22 

lt* ^ -tjL^jVLj l£li (jAl^aVI jlSl ^ 

*L > *-. > ^‘ ^ Lh* jjliill uJ «■ — II LiiLi. l) aXj Ijjj U^- 

iiLui^lj ■^I nj’wa JI *. y .^Vl j jjul LbLDI ^ j<~ I .LjU^> oj J j 

IjjJI 1*11 I 1 '■*■! *‘1 • ‘*11 ^l^jl J-^ll ^ . . . rf L~ 1 ,Aj A ) l K"J I lilA 




(Jcj iUJI 



84 



»L^jl j_j- 1 jl SjjilL ialll jl^aJI j ^ aUj II ^LkjJI ■ ■■ 

*aLJl j^ill il»j .4 -lLoIII jl CitjVI j lC » — - " a c 1~ -v » 

* ilA.ll ^Jl jlH ~yL j-JLaJ! ■ ■ ■ - ■-" ^jJI «T . '. 1 1-. j . . . 1 1 ^IjjVI t-ULtJI ■ 

Joajj ^ j^JI LijLiJ jj-AjLkJI jQ hall jl .1^ V4.ja jt 1 ^- 0 j-a JJ d '* ... /vll 
£ jjj jl LLoYI a jjj jl .^_)_^Jl CijaIL I $ 1 li.ij (jJJ iiL^li 

.|xJL»ji ^ 1 .cij« -> ^uyi 

“•>■ 'LSJ-^ t_S>L- j-« > — aJLjj oji% (jUa 

bj^La. j l tK jl Lujak ^liojj) <_i_fl «- > IJ lijjljjJI X jU l ...II 4 ..... . 

jkljjVl ^ ■%1^'i jl .<tl jjl u A« JJ iajjjj a j^Ui ^ OjJLa <jj « -1 J 

(J j ■bjjL^aJI a -> miVI LJLc jjojaJI j* S_>jcb.yi J-^IjaJI (jj <*i ja^JI 

melastases Jilii jl oLLil fjjJl j^- .xIja* aij .SlI£ ^ . ^1 1 

ja oL^yl CaYL. ^ ^1- tJ .Jj^f ^-j jJ I (jt I Jj-»o y»‘i 

jl iJojJjJI ^JLJI jl J* Af <JL-a>^oUI 

y ■»*! -jjJ f. J>ll jt .CjI^I— jl J-V - tili-aJI 

JLJI Ji-ii La IaAJ .^il>Vl ,j-i jl <Lr i>aJI (j-i jl ^LajJI 

j* jJI Lf lc. l( jJ> J-aJI Ijjl <ja aLLwJI A l m j jjj-ij ^asL^c. 1 olj-*i»j 

L-L-Vl (j-ajLLJI jt Lljj Joi ^1 iikjl J^aJI 

4. j _ t fl -V H jajJI jl L»JJ . J l J J Oa- jt JT jLaJI jLjjVlj jaaJI 

(j-i <f5ljj jLj3 ^1 jaiSu oUj jU .(jjljj Jjjte ^ij 

> ft 4i~^l jjA. Lit 18 jA jiSI J-»5 lift ( _ r lt JjJj Jjl ,^-li aij .jUaj^JI 
- I ■■■'■ ^3 jji jji^Lj afjuo (j* (D.Stehglin j _ » I m ' >-.■■ d ULa jj jjajjjjJI 
jjJUjl jjs ( _ r lt 1-ijJuJI oljj OiJ .^IjjVI y>l^ <il*A Oja. 
4 *. « \ 1 .^ \\ Ly i l ,|jiU J -1^ l A a! iLLx Uj ly± \ jioj 

wi j lt« J ^ "1 1 ~p^ jjlaJI o~^ Lol oj — a oncogenes ^ LI 

fklllll AjJo ji=JI LN-i. Jjlilj I d .SLaJI 4jjJj^» 

^ ~ ■ viJlUl > d .a»i j - '■<!! L^La ' * %~tj >i.VI Ig ^O I JJ .^-jj^JI 

jjJJ J j^~~. jj oLajJI ftl* jSJ .cLl^UVI L>JI£a 1 oLjSJI 

^ i I ,V» jlA. . ■^■■■‘ jl ■ Z J aU > L g ~ « V ^-> 1 p 1, 1*11 w IjL^£>I j^l^t 
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OU-j-Jl 



tjj~i ip J a»j u-“^f f " ' ? " i3± SJ ^^ (j jijjJi o!-* 
ibL -. jj j*!l*r~ll Ixa UiliJI Luj .LiLLU (j-* j jJI jjISiJLj ^ jVI 
^IJI £^*.y ^31 j .tumour suppressor genes f j^JI cjUilS oli^JI 

Luljj & jl i“k £- 1 j i jUajJI _>kJI Jjltl ^ | A^>a A\ a j-A ujb 

ilLJI .(jlii-Vl i_ilr.1 yl UjIjj Lui^i Lua^ej .JjVUJI jAi, 

v.* “ * . * .jljVl 

SLU- < jl j .<j »aiaJI L.5UJI itjLw^j iLsj1_u> L&LjjSj II 

- fl .Liljj ._! . a Vv-n 1 1 jlL ^Jl ,jj Lol ,4 _uIj^JI .*■ V »l ^ t I I 

cellular control systems U^lLH Jajl j-^JI ^ ^ ■-■~l»l SlLL ^ ^ j^JI 
> sLii^l <JLJI fcj-A (jS-4j Vj j^Jl |JS .u il SjJ S jj-u» jjj Cj jjISjJ 

^LfJI J J jJI *f'\ l 1 1 1 ( JxI^jjl)I ■ -» I » yjVLaJI aii jjj j * " a wil ^j_fl JliJI 

* ■* » til 4 j-4 Jjjlj Cl jUjj j . <_!jl J^I^ jJI J^-Aj ,jj J Jj— jJlj 

■OjLojS II jIjaJIj nj i^ulllj itjLall .~.U 1« .*. VIS .hAIojuuaJI 

^ O^Vl CJ-* <0 U =->— J' LT* <4j^' er 1 ! *Aj£. ,j»j 

(jU^aJI Jill jl .UjA-aJI yliljuJ^jJI jk-uilj ^j^iZ Sj jLi Zl^ctyt <iU. 

fjja J 4ii. I1 j j SjAX-«a jjIj lliaJup ^ > n\\ L{_ki jjj£j ‘P^IyP^SCS 

Lfccul iij .5190 * » •-* « JUjj f'jjVl 

o j ‘■ < ~ > ' ij^i* o^j ‘(_fliJ-ll l >1v»1L w *l ml j _>il | _ r o_>o <ij^L (jUa j— Jl 

.v < .i~w 3 (jSxl aj j .Lfjlj oMjL»JI ^Jl yj «* ij alj^il (_jjJ jjLmj J< • ^1 j -■"■*■ * 
<a1jI-5 ^yJl L° .5 ^ \i . ^>1 1 tj^.1 j^loii ^jLi v. i >»»> l l 

Uiul jM u < I m il 11 a ^y» l»3^. (jl JAJ U^i (jlij jlj .^IL^-JL 

■{■ jjll jSlill j>»JI oii i u.yi JJ jj (j^^ijl (jlLj^oj LLuaVl Ct*- 

y_.L-u.VI >_»jju - u ^1 5jji.Vl ^IjtVI ,_j-a < M~.aII iLfc^VI ojIj 

tjUaj-ui .(jUo^MuJ) (>» SjjAC ^Ijjl »ljJ tu»l£J1 5utljjJI 

uUoj-u. j>»jj .13 U » : .u - .J1 ^ JJLi. jc. retinoblastoma A l l 
iiijlll Sail! wJ (jUo^ Jil^ US .11 (jJLi-uJl (^JJ nephroblastoma 
(jAiu-.ll oVUJl u^aj (jj medullary cancer of the thyroid gland 

(jjjiiw y.J J^ -1 (^jUaj-uJI ^ J^ll frj-ii ^,1 Lu^l tUlaJI U-y V jij .10 
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CJjjJI f±j SI^JI .... 

(jl'ii - 4 (jli a > J^Af J* »' > * <•>! ! la£ igl’in II (jV - Q .‘ 1 a ^ ~ * 

Vj I(_A JaII iajl^aJI ■_!__) jt-1 1 > j .g‘il <uLUJl jjJJ Vj V Sj^Ij 

Cilia^. j! 4 . A y JuJtil jl ^Ijji jju VI jjJ tlaJl ^j^JI 

ltU ■“ ^3 tr* & u 1 

JLw ji <d ciLiuljjJI aj ojjjIj .tiiLlLk j-uJI jjl . .1 ..~S\S <uLLi 

<jjJI (jUaj^u OjL^al Jlala.1 (^jlJ ^ JLaJl lift J_=w j 

(jjiui £ j/.-._^ i i ji-.^.j .<i^i at ai~ v >.i ^Lai ^ j u* 

iu p : fltUL BRCA2 J BRCA1 5_^Vl f l ^Vl ^ ULf'^l 

.breast cancer ^jUI ^U» oLi)U 

^jLb jjaJI j — 23 

< i i i iua. ^y» LaLiji < -k i u if ^ l » j cjLi nk 

Lo JjjUjj-II icLi-* oj fIjIaI {jc. cbL^yi _>j^ { y * » j -uLt 
lS^j ®j»AA Lik aJj£j .jjUs_^aJ Lf-aM - t ..■! 

J Lalf. .r/iMII {y> £-J— al Jj (jj <1^.VI jjlt Jal^^aJI aLtAJI 

I <J f-A %40 i_r~‘j*~‘ i> *> J«H *~f '- t *. L J l£“^ ulijll 

•uU.^1 

jj_c jjT 1996 ^Lc <jjLlajj_ai <_ * t J rJ I 4 1 -y all O j A i i j_jj_3j Jjjtj 

<jLaiL«5 h^jlo <? • m*> ajA° j iji - a ii jjuji (jj 

^ A-V.ujl %8 (jl Aj^oJLjJI i t. IraH iatia Jjj jjj .CtaljJI Jjill (jj uJaL> 
j a latil JLa. jjj <i! < at tall »li jj5j j jj-«JI jji. 4^oLk .aL.aill ^y> 

(jjJI <j y. ...I I CtliijJI £AjZ JjI ^JjIaJI Oli .jUjjVlj u .“ ^ 

■ < jjj^L« 4 , » t .a joSl ^ta. r tll LfJ 

^Ixl <aJJJjVI 4j»a > JI _>A1 j-. Jili. |*i5 vl^wj J “4-?- t>> 

vyttll <_tK tl -!<• .1996 ^ al»jl t£ ill <jIj_>JI 

<^j~t A.all jt|"i |M I jj itilijj^aJI O-aUj (jj tjjjlll 

<:jliajj .^ijj 0-1^- .JU^JI ^ ^jaJI jjit 

(jj CjLi-^=JI (jl Jii-jj i ^t i i .Lo JAC. y]La. j ij-t < ioK~> ...al l aL ^_a gjlAlJI 




^jL. <JJ ji- Vli-il w) ■ ' ,J J1*> > a l l jkiJI olj j5> 

J;1 Jjlj tl iAi J1 jk.il I CiLijS 4-i^iaj i nx JI ^lijJI A a $ Jt ^ij^l 

*pajjJU lj_A jjj .L^IjJLti LiiLaJl <A£ , uij jjl OLjj ^yt Lfrl li i I .<-1 ji jLii'i 
J .1- J~ iiLfJI jj-oj .oLjUaj-“JI **— <aL~». j (_5 ^ > ..<^11 

UMiJI J\ cLJLl^JI dt JlEil jA LiJ ^vjl l*JI 

^jLjl jj vjl dij jjx. jLjjl (jli ij^i >ti1l Ij^jj .^j'i % j-tJI jj^'s J 
.a ji l~ lo <jjUa j-~u ^ol jjsLj <jL^q 1% L a 1 1 (■'i jJi J-uu <>-... j Jj-o 







Ululp ji 3 ji i ij>ll .LiiJI file Jiu Jaljdl 




- 23 

(Jj-Ul (J _iLlll ., i. ^>‘ .11 Lf _i f-li l -A Jjl j j .,«-.» 1) (jj-cLls <— j 1» 

Sj _ >j . M l “CJLLo R.C. Gallo jJLc j j jiJlaJI Ijj 1 jl a .ajjjj A*ll 

Scientific (jl^jj-ai ^1^* ■ ■■ * l-v « ^ a .-. j .v. ^~. II ijjjVI 

.1987 fUJl y, (jjll.) ^1111 ^ American 




CljjJI fAnj iUJI 
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jS-j-* jj-oi .1981 o-° jJ 

1 jjjZZ j-i-oVI Sjj ^a II iL'j/^llj Center for Disease Control 

LijjjijJIS ■ei-aL^ ,..'> ^ 1^1 ■ i l .U11 .M.Jollip J£jL» jj~.< PI 

Q > ^a l AjAa. _>l jU ,A I jjJjVI oVLtJl ■ g •— ■ . ^,-jI-n. ~.'l 

Acquired Immune ,_.^' t < ~>«ll 33*11 L»j^« a*-. U^i lijjju. 

^uuygj ^jaII Ij-a LIaaq ^jLo jij .AIDS jjjVI ji Deficiency Syndrome 
■ 4 > u*> 11 jvIjjVIj lOjjfiJl Infections * • * « * o aia*JLi ^ ^ ~ .1 . | 

Pneumocytis Carinii < ii^ll ji (ijl^l ^.LflJVI Lj '■ ■ ■ ^ 

iiUaj .Kaposi's Sarcoma ul*-j pneumomia 

J7 Ia-wVI ^yo Jyi I -A. t ^ ■ Aj^H ^ ...t a La£ . 4j 4_A. j VI 

ii*ij tUvL ^ jjjLii v n,...i opportunistic infections ojLfliVI 

jjdt- a jA(J jm. d “CjLxJt ) JI_j^YI ^pO Lfj’l VI - - •■ - 9 ijJ jl JuiVI SImIj 

l j a iu . jjjjLiJl ^ IjjK j^Ljl. /t aJl jai ,31 iio. jJ Sij .^yia jj> JrL» ,. 1 I I 
oVU. jaa ^iljl oi j .bisexuals u-^JI jl homosexuals (j^l^UI) 

« . fa ‘. .. I ,_pij . i'jjt JjV ^*0 ^aJI jj-U- A*J a 4A _^u CiIaqVI 

(j-i j-uVl AAA AJ .1993 ^JaIjj) AJ-*J 3 jA*q 4ja]L»JI 4 ~w . ni l 

^y» JLj^/1 <_y*jjji jjXaLw A AC. U1 .(_>Ajja jjjlall >.,-» ^ r>* » J jJljJI 

O— Xaaj 1 a yLtj-uiJ .{28 J-SaUII^ jj j Xa 13 —I jA ft » (j-Avll-jJI 

/ptUall ^jjaS 4 it a. j .pIaJ! II* Sjjjxll vila^lajJI 

f ^jLj f -a_. 1 _ Human Immunodeficiency Virus (HIV) ^j_-iJI 

Lymphoadenopathy Associated 4 jjUaUI a5jJI JVIaV ^aaL-oaJI ^ 
Human T-Cel! i^ill ^lill ^AJI ^jjaaII jl (LAV) Virus 

ililc ^Jl o-jja* :Lymphotropic (HTLV-Ill) Virus Type III 

V J^LL ^plilA ^ fa a fa O- 1 ^ 0* j-^Vi tj-jjAij .OjifAll ^.UujjjaJI 

. al j.j ,<jLka^(La * « \ ^ ~ ... »tl 4jliJI J7 jLi. Lajlfa 4 aS SLa 

jjLu. Jja dl A (J j 4jj-a .(^jjAill ^P* 4 jj1jjJ 1 SiUI j-j-; jJI (_J J>lJI 

. ® ~ - — 0 4aUJ1 jJI JaAj I an^j .{29 J£*±JI) o >i4-aJI c.La.j jjaJI 

(jCJj JJAi ^ JAJ < u .uu jl\ <C.flaJI jLf^J <ijUl oils <-^=> LL 

y-AijJI ujj-lll ^ya. a.^.11 jLiJl — j reverse transcriptase ^ .^all ^—HJl 




I | ~ . .JjJ |jj •Lu.VI fit 
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V 1* *1 1 LjjJ) ^ i -^1 template La »q^ jl LJLs 

jji J l^jl li l i/i (j ft <dlaJ I Sl^j jjJJ jjl ^ il > 

L^UJI (_g JJL*J ^ J j <CtL» jjjDI J.i£. JjljjjA I ft 1( 1 ft . l->* » ..M J . 1 • *. e ■ U J 

ijij j I i s AjLojJI L^UJI jj-c. jul _^lj yJHILj .S 

{jA jiSl (jJI <l , .ai {ja jj-ftJ ji ild jift j ft JJA yij-ftJI j^-laj J jjjl 

^UJI oiK iji ikftJJi ftlA ^ v jaj .^.l i _,aaL 

J»*. • tVj-A (j a -> *ill (3^ 0-*J * “L >_jl w» ft l l !_)<-. -> .till 

^ jl >» jl jjJ ftjoi. i^-Jjfill 




Lj^I—LJI a -a^I- 4 ft j 1 j-jj (jL-uoVl jkJ l _ r JJ jj-jVl J— -oj 

(^MJI) <KVI LiUJI dJASj CD4 T-Cclls S^L-ll iotLlJI 

j^Lkjl L^L&Jl cilj ,V»\>-fc (jajjjili iLi,j (30 J5LAJI) macrophages 

iJ lt- u .f-uiaJ) ^lij lolii Ijb j-* jaJjj .jjjJI jjj jlajj-l 

I I MjLS j> .11 ■% It .‘111 ^1 .L; ft'ni -ft 






J1 fkj »L»JI . 
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cr-Jjji !> i jWb U * U - J4^* *-»-* - J0 





93 






uj^ 1 i_r“ •*** (> (J^W i <j^ U$~» 

u^- W-"^j tr^J .cAjUsj— Jlj *u lolLn <_^1 _m>VI j-uYf 

Jjj Lwj . jj ji. 33^ £■* .5 j- a~ aJj-ui JLf->l <ILa. jJjYI (_^ajj-a ,_IJ .Aj j 

<d ■*•>* -^> LaS ijjjSj j «* i .. m) 6 jl j^JI jj ^Lij^V ,_ i --w L^-o -U-A^ ii jLajVlj 

ij— " ^ V »j 3-^ ■■■^ JL. « * .ij L ^*_lllll ^j— « 3- .« -^» 

I j --Ij Ig- j <iljj jJI oL>L^jJVl ^y> '—‘J^i 4j£Jj I < H -rai J^jjl oljllaj-uJI 

.oYUJI ,> %60 ^ aJjj (^oJI v LfiJVI 

.s_)l .na -JI OL-iV (J-* t£3^>“^ < 3^ o J 3 ^ jl()- > JI jj*J j*^V^ uV® 

4 ^, ^Uj jlijj Jli jJI V CjLLfjJI <-U -» J ■■■ _ » j 

■“.>* * j JjL“j jjs. jJjYI j-e tJilljj 

jl uA?- J OH «^ JI & 

A«li^ OjI£ 3jIj ‘tr'JJl^J J-»L> La_i a! _>-olj J^a. J (jjj ^LaaJI 

.j!i£l *1 .U~| 11 ^y> <Jlir,l 

<j^L« (jii- JUjlI^Lj . Juj^JLi kill J l-a nil ^ U1 »*ij ^ jJI .jjjjla O* ^ 

o5j < J-a.lj Sjlx. ^ j .tjo. in' 1 JLojlI^I _i.» ...» oJJjj . ( _ > «j_> : iiJL» 

jjj .<JUmjJI a ju» jat iULa. f a-La . 1 <jj& 

JJU L Ut j /v j^ 1 1 ,j-o (jjjjjill jjjV) J ■ * ’>'! I ,jl L-oljI 

«-L»j JL^xal ^jq j . 'a-w AHj .jljjjJL Factor VIII ^elXJI Jj»L»J1 ^ 0 > > ~> 

u>jL^a f % j l** o cjj jJlj njjcjjlAll j at 

_> ■ ••if - 3>-o -1^0 < L w^JI aAfJ ^L ^ aJI 4 t ««. > ■■■ .A&4. *.l jj J . j J-iV Vj 

‘ i j fc U-lt » > .. XI I (J^l ^yb tjuja .~»t itot -**- '^‘ —I I iqIj’iw 
j] j^aji »uii (j- <ia.vi (j-ii UcmI jjjyi * 

3i Cl^ JJ-j jl . J-Aiill (_5 j_a_« jjj ^ji jjj-» JoC. SjVjJI 

J-S Sjlt Aa-JJ jJjVI (jl aJ-iJjJI ij_cJjJl CiLuiljoJI C»*uM jjj 
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JiUJI j ^oJI jJj-b i *t a ll ti nil Jjl --".VI jjil j ,..j 

tTjljl jlVIj ijiS/1 ^ >11 ^ ill i£j^»jjlj .^bdjlj 

-u^i jl jl i j-° ^y- fJ <^i 

jl (_> ■"* ^ “■ ■- ‘ . ‘ “V jOaVI U^jjy 

J> jjj . <ijl_jujl jt .<il»JI ^SLo^l jj-i jj^.jJI 

, j i_i^j jjJ| jj 4«-i Li-* ijijji jj <JqLLlji Ij jUji ^ jjL*yi 
(J-ujjjJ J iVn V olL^ ■ J j l l~ > l l (jt JlAiil ijLuJ jkOt jvi. J 

ij[j < <_* UJI jl ,»L«JI jjj! i --I jl -iilxJI k_Lil^J 1 j-Li jj^yi 

(Jail*! (jl (jjLaj (_jiJI ( 5 j^Vl u iv t l Lailj L jU rv a <jUaJjl ( 5 _pJ (jl£ 

dJj^j i^L > *«ji cjL*La^. _^jjc. jj*yi ujjj ( j a~ » u Vj .(jaasJjaJI (3f^° cy 

.l^lj iSj^JI jl ii*LJI f l xL-*.J jl .J^lj jJ* ,> J*VI ^ <£ jLUl 

,_ L°~‘. . JJj£ .jjJ^IaJI kjliV) jl (ij-aaVl <*i»£.l jl ■ >-» ^illaJI J.% 1 —I jl 

3fjt> (jl. jl ■Ml* cj! j L y^*-> Cy> £aU jy 

, v ^J1j LUJIS <J>Jl olilj^l 
.j.u*l *. J .V. jl<i> 1 1 ' 1 " ^jt CiL^yl '*>«• lj-u£ tLalaJI I. ai’rtjj 
jj Liu <il J ji-* t>> j»4lflj iLij jij ^ Liu jJjVI cr'J-H-® 0 ^ t>> 

l_.L-q 1 SjlL v - u .mj LiA <j| JjL, ji.1 Jfjij .Lj^aI 

dli JJ -4 liL jlaljl JJi jil (jl J! J±^J (J-* 

k-juji u^Jjy w M-v dJjj .ULjjl (ji Liu jj-jjjjiJl ol yiliJl 

(_>*,j j-j-iJI j» — u*Lj Aj-jtj j-»^ ~a .Vl Jj-ill L>~ ° a ' 

Simian T-lymphotropic Virus Type III ^JLII Laiil y^LJI 
^j-jj tfl ^ a i X 4 1 1 h'i i 4 .1 .^. » > <jLi j^dl jL^j .(STLV-III) 
LljjJI LjLiJI Ja^JJ .fLJI V^-A^J Cilij^aJI -i^*- 1>» j-^yi 

Q » wal A^lTAJ <— rul JLL -Ls jjSj La*j STLV-III y-jjd (jl J jilL 

<5jLiJ Ijliij .(jjiJI La {y> L o 5 j dJjj .(jL^yi 
iiLiVL .LLjiyi ^jiJI ^ i> u 1 — u±i 

ait ajjiJI jaJj (joial j-*JI (jl^u Lr ^o-ai LJ i-ll L 5 j_>iyi cjIjLJI ^1 

3)1 Luj .(jL-iyi ^1 <-4aiL^ l5oll laa Jiiil ala .^jldl 




JjJ (Jt Ji-Jj 
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j_u jjijjJI j -•*■‘■1 jli ,<Z\ jl^VI Lijjil (j-i < _ > ■*» *!- . I I oiUjLaJI 

,L^.L_UI LjjjjI .*lj— li. ^LmIIIj JU^I 

.<_>jU»J) jl jj^ij^Vl Jj jHo j* jl 

? t jLuuyi tjy^ j*i jSjJI - 24 

yj L» jlt_>-. j^oJI jiJI jjia. jl»1 lt^ t'* “ ‘ 

(jij-Jli jjl JjJj lt» 1996 flaJI j* (lt'jLb) jljl 

^ol £L»jJI (_f^>J~‘> ^ .-a U - H <bbbI LuUaj^j ^LJI u-iLmsI 4^jJI 

^ S_iL»JI j .Bovine Spongiform Encephalopathy (BSE) jLLVI 

CiLfl j_uolll Lfl a t! j* <t*lji Lb 1- ij “a j jLLjVI jjj^a. U<“ J* L^LLj^j 

(jl jt ^*>».i~wJI >1 iL-wjV' jjj .<LLJI jli.VI U j j loj ^jJI 'Ll j Jj-JI jji 

Jj jil£ Vj i^fUjjAJU )lj Ljj XZ l, u ua] lifJ - / ■ " i b1 1 

i it tlfeVl CiLUj OlLlIj l~W jlLVI jl ijj^JLoJli ,^l£ V j I i 1 ‘ J aJLa 

oil >iJI Lliij <JLojl^ Lfj^Ltl -riLii-^ Jlo. I jl ^ j 5 Uj .Jai* 

■•til ijAc. o iib i j il*C j ^^ i jj ij^LcVI 4J4J LojIaJJI •cq_i_oJI jLi jl 
iTim t* cllj jlijVl oKl JLa. (j*j .L*jji. jl oL^j^JL jI^j-bII 

.^Ul ^ j 1 jo wU^uoV 1 1 i> ju Lo ibujBu 

J o5La cilj oljl jj-kl l LLSj ^pi <5| j ta j J vixjOkJl fJaJI u^Lj J 

jLLVI ^pjl JSVI _>at (Jiaajj .Prion jjj^JI cEii 

LT*! p 1>“J < f ‘^o H <j 1 baj ^(Sj jl jjJ sjxill j* JiJiJ 

^j£Loj Jjj *jj J;1 ila^.1 jjj liloLo SjLaS JHa jLajVI 

^ • **} jl «it JLaJI ljj» j_pl t j^yjjjl oij . jLJI ! « ■■■ •> JI 5 j* 

Of 3 ^ 61 LT^l j*J^' <j iJt (^1 jl jjj .oljj" 

^UJI L; jLa. Jj-i < * 1 1 « B < I_1 a . ^pic jjl j^Jl I jjk Ut .^.itt jLi-ail <U- 3 jiJI 
y-i * 41 j •<— ij jjjj^JI (ja Ojj-oJl jl ^iL> 

6 ->4^J 1 *B Lo all LjLi. .~1J~I ft j j 1 JlbS Lb jlt_)B- ,*j . m^. At Lb all 

^ Lb all (jl* JA jjft ..Til l sZijl£ lla jB J J -■■*• tl IB I B ^ a lJ H I ( JC IB 1 
j 5 ljl 'i loo. <jjl 5 SiLs I o 4 jjj^JI jjjj jj jl j-b^I yi jakAJIj . a > j a^VI 
LT*J ‘W-»lotV LilS SojLJI f,>»lll j,Li vJJjJ lixiijjJI ijl^a-ILi 







L^LkJI Jjli-oLj .Lp^i C*il£ La^a aii-UI <_,aiaI ja. J£ ^ jlil 

>*J <a ' ^^ W-H- ^>-aj O-lj L» sli*- <jj J f - — aJ' j-S 

. idliA ^iluu a ■ -v .All £L»j 

OJX4 Jj jLLV! £ jl ja .<->1 jaVI sJJj Jjl ...a ^I'lt'i j«j 

olij-iJI y'lLt (jl t_ij^jLA_llj . jjl Mpg < i allxll ^ ~ 1 1 .•■1 < \^ J .?. 

njA^jUaJlj ■ ■ .... 1 1 1 *\ J-aol vZ<lj .Lfrjl y~ La »J AX jl^_o - • n ^ ~ -* 

...jjl <a.jl) <j^4Jj I il l ol Zj£lm j ■ •-■! aUl * ...£u)l (jjjljjillj 

JIjavVI (j-4 jlj-a ,j-a Oa. jJo La ^ a^ > olf* J-iJI y'lLj C>lxi La jjlx. j— uj 

^ ui ' T ' . » “ ' " j .J3VI ^jJr- iajjjjVI 

j±L. (Jtljj lj*a Aj . aj LjliLol < j> <a*i jjl (JjJ jI^aJI iJij ^J_£ aLftjJI <Cl£-a|^ 
.CojUa j»— aJI CjLala 

(-UJ1 j>A Ixa u^" 'j- 6 i >* j 

.<4 wj I . . tla I I ^LajVI ,jlt 5 j 1 uJ J 15-12 Sjl* 

jkOtj .jjlixjJlj •(j-iaaJl JjLi, (jjljill 

aij .fU. alu <iLL>JI jj-i jljjJklj i^lxloJI ^it jl Aj.l-a. ~ i l l a j-lUl 

<JLx ,j£Jj . jlijVI ^jJ La^ i^LojJI LjLi. Jja. SjLsJI cLll 'r'. > ~ M ‘! 

Creulzfeldt-Jacob _ xlijSjjS <JUJI axa Lr Z * A~i ^L-aiyi 

ojaj dJjjj .jjAjaJI la$J £-}lc. (j 1 ^JJ J^q^Li ,jSM disease 

,jl itiXaj jjj .IjjS j ,jjJl (_>■=» jl jjJI 0^ S’ »r , l - 4aal l ^Laajyi 

jli*l ja jjxJ JSl jjjJ (jA ljj» wJjSLa. _ ^yO_y±> jL-iVI wLaSJ 

^illl (j^ill Ixa J>a qLjajaJI iJ -S CuX iw a jJO * lrt * .iaAujA 

iajaC ^_ya *j ■*•«■ <jjLaJI jjJ ^aj^aj R. RoSSenficld jiLijJj uJj 

CfXa Jj-lcj .<J jikll <La. ^ jaJI jj- 8 ^ ajjax <JU. ^A ^Ltjj 

cAt jL aUa£.1j tLu^ 1 -uijyu aii^jjj l>r 4lll 5j-iiC. ^Xa.1 

.Human Growth Hormone ■ ? » »! ! j_aUI j J> -a^-4 j_a L_aiiila 

•‘•A A II <JA La-ill jjjJl (jA (_5 j^a)1 jaaJI (j >•>* (J «- > IA~ > I.I J 
^Xa-Vl cJji-aJl J^LLj .iiKllI <^aL>j SjjXxa ejj-aa J-* 'jj>La 

^1 <^JL ^^11 JjkJl Jixa ^4 ul J\ jl>L JikJI jb jl Sj-ix 
jj ‘j ■*■« Hj iialiJI ,j a 
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'jJ fJfc Ji-u ^1 _v*1 



Sjo-lj tla- Lajixa .1984 ^U. < K .t~. - r, ^ ^jUj H ^LUI JjSJ 

■ ~.* 1 1 c . jtok J . «■ Lft ^o. ~. — ■ .^»1 <"■ ‘ L ' * 3 1 jJii jj j ho V .i ,r J . ...'J\ <^l ...1-V 

£-a J , a Jt l J n jjCJ ilkl jka jHo <Lil £jjLu» 1 (j j ^>r ,J-Sj • < *> j j-o 

jii ,^3l£J1j ajolll (j-» Hjlfa i>° • JJt jjjo 

< .-w .A * t l ^.11 1985 /.'ulII Jjlo. .<U i-w jj <j»Lh 3 i | ijS 

(jj^k.1 ,^-ui^a HI* _>4~“^ cr*J 

ijjjVlj <j jiVI Sjljl O-olij .4 mi j i_f £* IjjLo JA j^'» H (j^-a j-A (jjJ jLUj 

jl ^JJ H^i_>JI ,^1* L> jiill {jy*jA 1-da 

|j^«L«j jrlljJ ^ Gcnctcch •*' "« ■'« <^^4. .-^. l !■»* - -I 

• uJjJJl (jAaoll 4i-»_>lo J1 A1~. ...1 ■ <( jjo _>fJI 

SjU. <jiljjj li* k_.jSl». _ jlijjjjS (jl Ha SjLiVI j.l=lIj 

jl J~f I (jiao IjS-Aj -20 jjJc. oJjo-j-oJI PrP _il ol _)il» £-0 

a '■ j 1 1 a JA ,jl Hia»Ul l j-A (jaSjj . Ai-> jll ^^oju HI jj ,jkj-aJI Ij-S 

|># i* £-*=>allf <JAj a f flw (jjJ^J L>fjj>J J7HI ijjUJI 4-1LJI J^oj 
tilt Jj klj • jjjjUIb uJjjjJI Jjk-Jjj .^lajll Hoik .L3LLJI 

(jl iJAJ oij .^^Jl 4 jj jo. ^Jl l 50 jj nSjjj-i» oUjj jj {rljjl (j-lj -HoJI 

SLLS ^ I .O I A J O J J^a <jJ^Liu 3 Li i'II.Ijj .uHyl (j-a <j_LO-ll lllL J-aLo (jS-aaJ 
. <- k-J <j 1 ( _ > k jaJD <jH»yU 

• Kuru JjjSJI (_K»^a Jo. «_.jSLa. - jii jjj jija H;j 

(jjJlj <Horc tfjjill JjH (ji ijjiJl lia L-la A tle ^ S^a JjV >. &. ^» j LfiJI 

^> 3-1 J£l <l ji B I I dJj (j I S m l OjLt. ^j»l CijlS J >AiW II Hji. JUjl jjlaAj 
lot WJJ_>C. ykjo Jiljj jaVI Ha *j] Ho jj o5j .^J UjjSj 

P (>»j -u-HJI jMk 

-atUJI jl jlAlj .^ U kJI j-L jl itjll SjjjJI ^ jt j _ (_j jjjJI <uJj 

..-jl-. r.nl l (^LnyU ^la_aj| ijajl Lf ^_» »UHaJ) ijlfj Lot .^Ix. J S . H 

£L>J ,^i <^uLaak jxijj jjl OjSf JljiJl ,jk j-aJI JJ j 

D3Lk A . a t’u ^jj >kT yU-ll yJj JSjjl La lj\j .Stli ^ .aa-MA .CmaJ' 
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jjjSJL o VLa. jjjk 9&75 ,j! jj 4 _>-aVI jjj jjIjJIj .1$ lltti ^LejJI 

^ya 4_*_lljJI uJ-> Mlilal 1 (^LjLu^eJI ^^aLi Lei ...'.II yjjJ i'.'iK 

. JLa.^1 ^y> Ijj J-t . e jLiljl jlSj 

«■"* j^ill <lL_i_S (_j.ll ilujl jjcjla (jl jjJ I Jj-*j dlj jjJ ■ .t.-.llj 

l J_i.lj .~i £- --o ^_j ,_^j j «LII . *1 1~. ^_ti . U a a J| iio Vl j el_uAjl jj iA-ki 

ijLJI Jjl jVIj «_^eLJI , jjjo Cjljl^Li^ul 

> t> ialij (3^ -A 1 li^ (J^l Cjja]I t£jJ iSliill 

j « t <j] -L-%- jj j 'I'v 1 1 jil b 6 liull ^i£ jl \jj 11 <^-k «»tvll 

Ji-iu JJjill CjY La. CeiS J£l ‘-“J 3 




E^nLJI J a a 11 

jLJjrJI gdllfll jtB <L ijljgll Jal^djjl 




ejjjdl iijljjjl Qolj-aVl - 25 

« < a iai 250 — It yJl j^k. Lajjc j_Lj | _ r ill jJL*JI i_j jj-i 

liJU Jjj Aii .^Ij^JI LfJj-olj 

5 jjjS £jjjj ajiLLo <J-fll j*~>- 3^°^“ 

illLjIj VI j Jj-naVI j-e f-Aj+Lj iijliVlj ‘U^JJj'^'j 





eijjtt (Jtj ;uji 
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11a jj-L Jli-o .LfjljjL ^ U al /J I ^ jj . rt»ll _>xc. cJlU ^,111 

<jjI j j ^j_)Jl]I LULc. jjJI cula. ^^ili j <-J l * *1 a 1 1 4 . i . I .^-.11 I 

.Jo-^u^IaJI JLa-i {jA jl 1$ ilr I aJLjJjk 

i * ll * <^>La-j i L^_i_0 SjV ^Jl JjV AJLn ^LlijLi 1 ■ j # i aii j 

cAxAiy* ^ <^»U. consanguineous marriages ^jliVI £jl^i y i^lill 
Jail! yy (j-i -^LUl J ^j (j-* j-ull 

yi ^-aVI jjUI >«VI lla ^xxi jjj .^Ajxij Lj>-J ,jj jjjlUj 

dijSj ijtj i >*ll~ c^oLk itjjaua Coljj ( _ r ol jLiiijl 

JSLJJ1 jjAaj vtljJU^Jl Sjjlj iaSljj J>ft> 

• CujjJl 

SjJjCjJI i^ljjll ij ■ *j' f J** ‘ 0 II l *n>l l f (j-» J ‘“ V|* J 

wiilillj .(UajoIj (jillLll fill Ji J Lu^MUlS) hemoglobinopathies 
.familial Mediterranean fever cdiL*Jl ixk^jUl ^JLiJI u**yj « L r * ^J I 
yi tl-bJj y i^LJI 4j. .'—ill jl oliill .LjjjjlljiLijiJIj 

congenital chloride" LILLI I ^jjj^KJI J 4 _wVI ^I^Ij SaW 

aj .r .^11 Xeroderma pigmentosum .diarrhea 

J-jlxa j .Bardt- Biedl syndrome Jjlu _ CjJjIj u-SllJI 

.adrenogenital syndrome J^uAaJI juill .Meckel syndrome 

.argininosuccinic aciduria 

(GM1) aiill -Gaucher disease Type 1 JjVl L^lJI ^y- 

.sensorineural deafness ^ . 1 -J I -gangliosidosis 

(jAl j-« 1 j iiL^VL. .tyrosinemia u^yj 

^90 y a-* La ^*i r 1 

V JIjjJI J.. ... (jol ^aVI elt yj .Lvil« Cjli-»o ^ j 

severe childhood autosomal JliloMl ,jj jLJI * A *1I JH 
^liJI jjljjjl^il .recessive muscular dystrophy 

Werding- ^LJ^a - t^JJ >^^-3 • carbonic anhydrase II deficiency 
, J. . cjVUJI ell: JS k -^.l l\.t~< ■ -\. V aij .Hoffman disease 
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fJUJi > 



jl Lj aj ^jdl IUU (ji (jiljJiMl jt Sjijldl -^L» j I « a1I jj jj 

^i *j .*.*!*»« II 4 jS1jjJI ^^aljaVI ^-iX-JL dJjJ .Zlc. ol. l La-a jLoj 

4, « f jjj ■ . i ... • 4 . j> 1 A. . 4 ‘.L. a* jljtVI j* ■ OV dJjj ■ La. a qLajJ 

Lljjib L^l MjUJI ^IjliJI J^j .,>jdl (JLxJI ^13 ^ ^IjiaJl 
.^jiVl 4 -ljjJlII Jjdl ^ CalxJl <JLaJI jfc I jlxa Vila <1 « 7 > J La «ljjjjb 

qLuJ ,ji iijjjmJI AjjIj^JI - 26 

i<aJL*jaJI <j-*-j jlij (_J-S ol it lii’ null jail ,I>*ilaJI aliLvo Lvojj J jj 

C<1j (joljal j£. 4 oaLi CiVLaJI JL ja %17 jl SjXAja uj *» t OjLlLI J 
L J * a • I J * ■ ■ Lo-lA (J^l jaVI dij 6jjlcviv xAajJ CijliVlj 4 *-v 1 4 i jl JJ ■ ■! - •••! 

jjJaa JA La If'n j .LfiJJU jl S-lV jjl <Jj- 9 La | nil XtjjJLi i_jj m j j La 
J^lj (jot jalj /^jiial) (_^o jjsj ■ ( j la-la Jl ^.jJI ji®j iL ai}. j ^ljJl^ (jajj“J 
4 ■S-U « a 4j| .MJ V La I () \a j .oljUojdJI aL^Jj 

117 (jJIja jjjj ljj All jjj >~t.«J-t-v .L ^lll <JjI J jl I <joljaVI JJC £Jj XS J 

.(1 JjXaJI) Liljj LAja 

.^L jU I jljil ^ juj lv*>a iiu jaljaV xLL j « L~ t j j 

4_i aM L 1 1 J <_i_8 j»J1 .~.lal A~'.Vl ( jAljJ>VI (jAjkj £j jjj . o .'■ 1 Vi^ajj 

t>» SjjjS jjljij jjoJJ (joljaVI ji*J £JJJJ <j1 Oaj Ijiflj .IfJ jjjLavaU 

Jjx-»j . 4 a |~ t % nil 4j. -t , j ... n Jij 4jj»jL*^yt vliUjTfV all ^ jl ..LVi*jl i— i iV) ■L i ._ t .~v 

JJ» La V^ta £l jcl ^j ^Uoj^jJI dlj aLj aLajjl ^j dJ j a-iJ- 

jl .LaJ vJ^La. jl L— iljl jl .(jiijil JLa-L jjS La V jia J .J-aVl 

dij (ja (jaljal jl dal Vj .<jjjJl!I SjjjaJI ja jl njj .« ^-> JI LjjwI j-» 

(_yl! CS'^'j •L£>^VI jljtVI ^jJ ajj^.jaJI dll jt ■ t L' i A j ,jljtVI 
'i'J-ia SjXi Jjl . jliJ ^ 4jjljjJI ^Ijj} jLI ujiilkjl jjlJI i-il Jj jLaitl 
iiiLkJl aLLil jjuuo ^1 j jjl oVLv ja^l jj )t _ill jkJI jjj Loai JT jljj 

AjLt Jjaj Jjj (jilljaVI dlj (1) jl JJ aLajL jaVl La Jj^i J .a XvIjJI 

(j-“ tjVLa Jjva-a ja %40-20 ^JLl jjUI j lk _,jL3VI ja {rlj^JI 

•jLtd 




fjtj ;t^JI 
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• JjLIaI yj IfjjJas. L t ^jJI (jil jjiVI :1 JjvLaJI 

Jajj _y> '- ^ £ <U ^1>JL Jqjj jjb : £ , <i— 3.11 JjLmj : ( ju ,<i— *11 ^ ^ '■*. - 

,(<i-=JI 



-VI 



f. A-Betalipoprotcinemia 1 li*j <• - - •-■" ,_^L 

f. Acrocephalopolysyndactyly: Type II (Carpenter Syndrome) 

f. Acrodermatitis Entcropathica >U-V1 aL*. 

f. Addison's Disease ,j_>— jjl 4,J 

f. Albinism i>*^l _>1 

» Alkaptonuria JjJl 

f Arthrogryposis Multiplex Congenita: Myopathic Variety tb 



i-^uilt jj^OI A- 

tr 4 ^ 1 

L.f.t i iJiUI ^ 

i/ skji .ijjjji .ui .ij 

^LJ! 

1 A — jS - Lf jL. - -jSjLt 

JjVI 2 UJ1 u^VjSJI a-i- JU. 

Jm 

^iLUl 

v\y\\ 

Vi- 

;i..n 

ifji-ii .b 

Dislichiaxis With Lymphedema ^ jU-JJl W^^'j *r* lA *Vt 

Duodenal Atresia, Congenital, Familial* i f j-lt LSyi jij 

Dyggvc-Mclchior-Clauscn Syndrome 0-~jVS _ jj-Si. _ i-jVi- 

Ectodcrmal Dysplasia, Congenital, With Hearing Loss* jiiLlI s-i'j-ll s^jVI »>— 
Ectopia Lentis O^* 11 s— at iLiil 

Ehlers-Danlos Syndrome - j>»| i-jVi- 

Fanconi’s Anemia L-J 

Fever, Familial Lifelong’ s-EW' 

Fructosuria jUIVI jS-l xLj 



Ataxia Telangiectasia 
Bundle Branch Block 
Cardiac Conduction Defect* 

Cataract, Congenital 
Celiac Disease 

Characot-Marie-Tooth disease type I A 
Collagen. Type I, Alpha-2 Chain 
Complement Component-3 Deficiency 
Corneal Dystrophy: Congenital With 
Progressive Sensorineural Deafness 
Cystic Fibrosis 
Dermodistortive Urticaria 
De Sanctis-Cacchione Syndrome 
Diabetes Insipidus 
Diabetes Mellitus 
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fJUJt ^ 






Genital Anomaly Mental Retardation. 

Cardiomyopathy 
Gilbert's Syndrome 
Glaucoma, Congenital 
Glucose-6- Phosphate Dehydrogenase 
Deficiency 

Glycogenosis, Hepatic 
Glycosuria. Renal 
Gout 

Hallermann-Slrciff Syndrome 

Heart DJock 

Hemoglobin H Disease 

Homocystinuria 

Hurler's Syndrome 

Hydrocephalus 

Hypercholesterolemia. Familial 
Hypothyroidism 

Immunodeficiency, Severe Combined 



Interleukin-1 , Defective 
T-Cell Response to* 

Intestinal Atresias, Multiple 
Level, Familial 
lansky-Dielschowsky Disease 
Icjunal Atresia 
Kniest Disease 
Krabbc Disca.sc 

Kocher-Debrc-Semelaignc Syndrome 
Lactose Intolerance, Adult 
Leber's Congenital Amaurosis 
Leber's Optic Atrophy 
Lentigines* 

Lipodystrophy, Generalised Congenital 
Lipoid Proteinosis of 
Urbach and Wiethe 
Lipoid Syndrome 



£-* j ^ l— l»» H jji-Ul 

I . ilUII 

^iiji ji 

•ili— ji -6- ijSjliJI fj^l 

j^SJI jl^j^l ‘la 

L 3HJI L j < ...» Ji. .1 1 

Jbljl-t _ JL. L.jitl. 

^jui 

H yjoj* 

JiUUI J>JI 

^UjJI .U-i-,^1 

fill 

<-J j jJ I • JjL)1 L. I 

aUJI JW c 



•**'j VitJi 



,^bL>JI (j j t - . « J I j n (j^»-JI jvJi 



— IjS 

^JJI J' -*■■' j^Llllll f-J* *Ij 
^ tl4J I _>J 

3'^' *UUJI .u 
r UJI tf .->^jl JiJ-JI 
L.-t —..I t otLij^JI ^Ujy _ ^Ljjl 

VUwUI ^3111*11 




(Jtj iUJI 



Malouf Syndrome 

Mannose-6-Phosphate Receptor ^lid 
Recognition Defect, Lebanese Type 
Mediterranean Fever. Familial 
Meckel's Syndrome 
Microphthalmia with Myopia and 
Corectopia 
Microphthalmos 
Mucopolysaccharidosis Type I 
Mullerian Structures, Persistence of 
Night Blindness. Stationary, 

Congenital, with 

Myopia: Autosomal Recessive Variety 
Nystagmus. Congenital 
Odontoonychodermal Dysplasia* 

Optic Atrophy, Congenital 
Oral-Facial-Digital 
Syndrome Type 

Ornithine Aminotransferase Deficiency 
Parathyroid Carcinoma, Familial 
Pendred's Syndrome 
Pentosuria, Essential 
Pcutz-Jcghcrs Syndrome 
Phenylketonuria 



£jJI -6- 






•iUI 



Ji. 

J £-• j ni l II J * * <, 

11 -*» 

JjVI oJ^JI JoLi-JI 

jijA JLLi f.jj ^.l; 
j » * ■ ' -■ I I yV*' ur^' 
f 

>J°J* 

^iLaJ) j*i u-ajJ 

4 | _ I -W jli _ 

tiW 

^llUII LJjllI ^U.j- 

J jjL 

4 I 1 al l 



Polyserositis. Paroxysmal. Familial ^ jl ji-fil LLaJI L-liVl .J4IJI 



Porphyria, Erythropoietic, Congenital 
Prune Belly Syndrome 
Pscudocholincsterasc Deficiency 
Pseudoxanthoma Elasticum 
Reticulosis, Hemophagocytic 
Retinitis Pigmentosa 
Retinoblastoma 
Rickets. Vitamin D Resistant 
Rieger Syndrome 



^^^1 »lj 

oM 

fj^:l 

wUljJI jjill j * ■ —VI ^ jjJI * l j 
f jjl ^ LiUJi 






mil ^ Jj 

*31 ^ ( C U£J1) Ai .D 
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fJUii > Lii^i ^vi 



-^1 



Ring Chromosome 17 

Rubinstein-Taybi Syndrome 

Russell-Silver Syndrome 

Rutland Ciliary Disorientation Syndrome* 

Sandhoff Disease 

SC Phocomelia Syndrome 

Sickle Cell Anemia 



17 yjz 

J 

- J-lj 

y^l 1 J3UJ 

yLvUI fill _>ii 



Sjorgen-Larsson Syndrome ji - j*— 

Sodium-Glucose Cotransporter. Imesina! jjS ^iill JfJ jj j—Jl JSL jtL-» Jli 

Smitb-Lemlr-Opita Syndrome _ yU . i-— iaj^ 

Spondylitis, Ankylosing, Juvenile JULVI yi y~.>JI jliill vW 211 

Stardgardt Macular Degeneration y »i.l l 

Synspondylism. Congenital c.1 ^lill wlfUl 



Tay-Sachs Disease 

T-Ccll Antigen Receptor, Gamma Subunit 

Testes. Rudimentary 
Tetralogy of Fallot 
Thalassemias 

Tibial Aplasia with Lobster-Claw 
(lands 

Translocation Involving Chromosomcs3And 5 
Turner's Syndrome 
Turner's Syndrome, Male 

Usher Syndrome 

Ventricular Hypertrophy, 1 Hereditary 
Vitamin A Metabolic Defect* 

Wiskott-Aldrich Syndrome 
Xanthinuria, Hereditary 
Xeroderma Pigmentosum 



- l$L 

J — yi L.U. JJi 

iiUll L3UJI yi jUmJI J y 
yJlj^JI UliUI 

LaL^ll jJli cMyX 

c^jLfc J- JiljlJI j>*-“ 

jLUj-JI ^JU^J h^LImJI wiSVI 
5 j 3 ■ -'d l y 

jjSiii yi yy L.33U* 

yd 

ylljjll rfUll ^ 
A v ltil-l Jli. 

qjjJI _ 

yiljjJl LjijiiijJI <LJI yy 
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<jl jjJI ^kj ZLaJI 

Bundle Branch Block II ^j^JI jLuaoaJI . ! 

.v_ki5J\ jjjjl jj>J ^pVjjJih jIluuVI jjj SjjLui <& uj jj , joja jj5 

^jjJ uL^qL J jlj atrial arrhythmias ■ ■ I « II ^jjjV » jxc ^ 3 ~ I jxj 
1i# f UiSiVI | ^ jjj jij .ventricular extrasystoles • .l»N ^oklJ JSjuJI 
syncopal ^LAiJI ciVU. ^illj -fjJl Li-J. ^1 

.sudden death a^LLJI ,j>aJL l^xll olh j£ .episodes 

* * nlaJl «E. Stephan jUl^.1 jjljjj aJ I ^ x --- jjj 
v ja kJdllj ill lx. ,jOja!I Iji Jjij 1978 fUJI Jjj iUjjJJ ^ 

o^-lj ia. jj.-v.xij I " ^ ■■■ 260 Lajl_^il jut Ja -v x £-L-.j .JLla-1 ojjI 
tjloj iJjLoJI ollj 4_^ul jAjj .jjil j jll (jOjaII IxA ■ ^ ».«i.» Jjloj pLmxi lii^L J7 j jj 
Lr*'jJ lj±^ < <-«-=> ^2 jl 

.heart block ^JUI jU». 

Diabcts Mcllitus ^jLLl l *lj . ^ 

^ ^Jjj*ijVI <xj& Lf i flj (jxxL. jl (jx. ^fjSJull *-1 aj xxLaVI ^a'd 

fih Cy* J* " * " j-=^ Cy* JjSJI j£a3 f J£ u^l tfijJ L* *f-lJI 

.La jLljjS. Ixu (J lfc Sjjli Wll Jiyj JjjJLjJ .<xij JM v^^Llj J ^ a.all l-lfi flkljXxS 
. Ojajj JjvxJI jc. -JJ jxaj > jLjjUl dJj (ja Lf ,1 *~‘_ * tfill gj 0^*11 oil jj <xlsli 

(jj jIx-^I cf uJl V-JU1 Jjl Cjlj^ilill oltj jjLxo j5 j-Ac ^*lj 

alj ^1 jil jl lli SjLi^M j-Va^j <j! ,j-S xjjjlil <jjjlj-i t£jxJ 

VlLv Oi-u Liij La Lflaj .(j-L-Vl ,^51 Jj J-4 Lo If. L ai .Sj-X^ <£j£iJI 
j^ ■ .IL~~ j^jjLiJI j^ Ltl^jl jl LmX. 1 J. v j oiijS . jLf^l jl jLijl jl ‘ ■■■»> 
( ^ r Sjl] insulin-dependent {y> iltja^ aijlil ^j-ijj-JI 

^3L V ji ^^1 ^Ijil iv.j: .fill y V. 1 ^ - 11 Jj^ 

v dk~.j oVLJI oil: JS .insulin-independent ^Jj— iVL Jjjill 

^1 jil JS . 1 .*■ a . » l A. . d '/■« . < .a-. ^lc dali vail <J i_il . rt « l l jo j A Adi vlj 

(_jj ^ jliJI pljij 4 . 1 .^ Vl <j im'i J .<->~l j . 4 \j* > * T > l^jl aiiS Cul^ I A f-a jSl ^ m i l 




(JUl VAjjl\ ^l^VI 
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j»k« » -tjl-ijJ yi (j ^'" ■ " 3^ u-* < 7 r r '~' *“ u^! ^LuiVl 

.(%75) (jljjJ JLa^i iwjjjoj <AioL»Jlj i(jLijJ jji £jLo}M oVLa. 

y_ij . 6 L^J ,>» Avi JJ.LUI y_i (%25) w-VL^JI L.1 

jji (_f^_iJI *Ijj (3-« %60 jLail ,j1 joA-jJ « < l ij w 

1000 jjJl £-L» J£ jrilc < > K j ii_iu 20 12 ,jlxjJ 

.L,^1^ J jVjj 



Dyggve- fjjjj - j^jSIa _ uAajj <La j^CLa - £ 
Melchior-Chiuscn Syndrome 

>^a5 SjxiS ^jl^t ixjiljx jxxj 

.sternum j » --~H ^LUc. jl ►jljj j» .<-»j . .'tai l «. jlj j ,^,jjJl 

CjI jla-ii I u <x»j .Jx^lixJI is .daw hands 4 » ilr. x ._« jiSj 

^liljl LlixAil J ilv. J .waddling gait LjJI CjI jkv. i _> : i-a.,^a 

<aijlaJJI JjixJI Cr* f— iJI fU=xjl *t#j3AII j^xjJIj ^Sj_£JI 

C^- ‘ i j <cJ cr® Lftjjjj >l* um 

*lft ijljUj -L^i j-^ J >>jj .(aUVI ^x ^tJI 

< _^-S 5jaj ijx jki. ■ Q t~ix J S . S » <x jMxxJl 

oMiU ( _ r s LiJj-^-J fa uxu i-*-ij _>x (jlxxJ ^_i 41 ...I ,jt ^1 J 1 MU .Sij-wiJ' 

a al~.A. i. 4oi^£.j 4 .cM U .*.l» l .V. l l i j«~^ 2 . ~. I '. .t 

Fanconi's Anemia pJI ^ - j 

,jU 1 u ft l r > «l l J-ii jiSl ^jJI jii j.~>aj 

\>a . V > x iLus JS-lu Liljj (aJI jii JSjl»j .|JL»JI ^ O-jJ 

^Uax ,jx ^ .11 1x^1^. wiMj[ alixS-VI oilj ■ ■* ... . j n'\r 4 . i . ■ ^ e. 1 U-^ 1 JjC. 

di Ulljj .<xi Jli. yi M j»LuiiVt ialxc. J^Li. ^JLu^o Jxjjill 

a*t jj .o^Ij VlSxi.1 LajUkjl jl .t a j ?..<-. . j*. >*.~. ; i, [f i , ;. . ^ oLaj-*^ 
yUlj .^xLxll v* 5^>^l ai: Lili .La^LSJl flk; oVMiLVl JJ: 

.pluripotent stem cells Oj-^ 1 SjIaUI 4_jtj_aJ| I . M ^ i t . ...I . 
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aah ^JJ LiUJl al* ^1^3 viwo. fill vUt yJ L1LUI dfc 
^uill ^aca^JI 1 -j^LiJI 1 4 1 « j il M->^r>*k~ jlSl primary <_uuii> Li Mi*, d-° 

al*j .primary lymphocytes <jjUa 1JI bone marrow stem cells 

(J Jl differentiate jaLdSj UjjAj ^ /at. jlSVI <jtl=JI L^LUI 

I i*T Aj Atl*. ^ All <j _jaaJI L jUJI j d .a. lII <j jajJI L1LL11 ^ •». 

jJI -■* jx At. ^J| jj aj jjlj j .l^*~ jd l _ f 3ll * - r a -^1 1 L1LL1I (J * L^'jJ <S^ 

I >f ■ «_>Li^>aJI dl-® i<aC.11aH liiUJI A jv AA. UUUJ d]j£ t v a . ■ V I l d » 

.leukemia ^aJI dUoj-*^ c>L— q^U ^ ^ ^ 

J £ Aj ajJI l5A^ Lf-d J4-^ 

•lt*^ 3 

.1972 jkUJI jj-i lt* SjaII f*JI _> 1 a JjjAa. JSj 

ijAs. Jajla j] •*•■_■- <Iaa i .^a l~. 11* Ljjjj ^ oUjJ xa JI AjJlj L> 
,<jj^«i jpi oJlj L“ fcjLiilil 3I0U4J 

J(*tt->.jj.vi^ » < oliiu^a -6- j^SjlxJI ^jlt (_ya3-t — A 

Glucosc-6-Phosphatc Dehydrogenase Deficiency 

3 l*»_*-> jj i. fl . ' cjli—ji -6' jj^jlill 

^ jjJijaJI 11* IjjSj ii ^ ^JUJI J i ^-» tll SjjjJI u^°W 

^j ..*i-vt t ■ 4 U i~. jaJI t<) il_y*VI (jC- j*-b 

jAii ^o^dl fj\ £j-*qjaJ 1 li* o*- 

jjJI 1 lAil dil -»->Vl Cj jLil AJj lT* U* < *“^ J * i£ ‘ J 1 ^! 

<i jAa. jaIj (jil j .<-dUdjl yi 

^ jijjj (jOJjJl UjAl < J -d l (jl V. * “* 

l>4 »L (jiaLa. S^Ai jl 11 .LjlLJI J?— jLldJI 

<ili (>" oUa. jjlt JI^jjAa^jJ - 6- j^jl»-ll 

11* {jt. J>li AJj .v-ij^kll dfc J1a ^ jL\ y;1 5ja3 LjiLJI 

OAfd,j Jiw ijjJlj • L 4-lj-^l (jlt al* j' 

^3ll dl3 LlaLL _ JIasJI (j-i f"^' } 0 - SajAt vjL^.^ 
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fJUJI ^ iilj j)' 



Lai « «1 ■ •«• H ^ yLwJI 1 4 ’>*> aj V LjiLJI is La ,j V — jjjjJI L ^ \Us j 

J v>V 1 o^j^' lt* o^j^' 'j - 4 J j^-j {■•**■ 

Lij 3LaJI Jj-a.j j»AJCj iijjA-aJI Jjj-iljVI i ijJaAj dl^ CjI l ft~ a. a 

SyiLjl J-a-^-f <a 1 yd _ys fjljZ ij^ja U idjj (j-Sj 

j . i»* 1 1 clJj^j <t ^a_^a J1 lift < 1 j j ...aI I G-6PD i tt.- v Lf s 563(C-T) 

<^ij|jjJI ft A a cijL-il J>ij .131 l(C-T) |t <aL> uSj^iaJI silent chungc ■*■ al ^al l 
JjJ VLft^.1 (j-e* _j-aJl {jC. iJjj-*«Jl Ifraa il { jA CiljiLJI ftift (jl LplJ Ldl 
ij <_£ a! %13 i ■ ■■■’> ■ j niVu qi-v i IaIU»j[j L ... j' a'I ^-S jd 

ftA-ft £)! CmIjjJI ft Ad ilj .jLua jj Li^jJ .".I q ...y fl *0" ^ j 1 ft 1 1 

^aLi wklilil ^ y Sj ^la (_jaJ iljSJ (^a j lift pldi i AS .".IjoUll 

j»-fJj-““1 J >»j 0^ Lf* 6^ ‘-*JA jl ^J . Jn-mjlaJI JjA 

.^IjjaJI J tJI lalajlj 

OC-Thulassemia ^aa ^Jx^a 4 Jt j Ua-luiMa _ LiJVI o^y - J 

and IlbH Disease 

jJJJ — iJift. oLkLaC. VLa^k) _ CtV3LV>«l 1 HI ai^lj — LaJVI j ‘i a 'u 

- LilVl jrllil ,> oldJI Ja £^Jj 1 ^ SjU 

- LlkjJI a*-* £ 3 j iP! £j 1 <J£ } ‘^'2 uPJ-X Ot-globin 

Jij i£JjJJ (13 kaj 1 £^1 jJ jja^jJl jl jkjJI uLal Ll-a L. jC .1 
LflSaiaj <jaVj ftjjls jot jjaadl ^yt J-Jjjl ^llil ^1 VLua .1 oV 3 LciVl 
.311a II (3^ . «. .,.-.11 aljjjlj ^ , -. . ..< *~VI JI', . iii_nJ-Jl 

.JjoS JS-Aj ^JLtJI ^ jaJI lift ikjjl. 0 JI 3 laj 

iU kaljj 1 _| nj ..i3lj * liJVi _yn Lf laUw ■ a.t.<ll <j jA^cJ dJlj 

kliV3LHVI jaSl pLJaJI ■ » k < ^1 A*j j eUU .ftjlli-ail ^aJI 

5^1 jLqAhL, ^.Iaj JjaJI ji^l ,3^i i^ijaJI ll^J iklwJl 

Cy tLaAll CilAit j-aa. jj^la ^C. U1 LplS— ^y> iiiU jt AC-1 u-1^. 5ajj>iJI 
dJllftj •ftj'i^JI yiaAa. JliLVl (>» oLifc u a . a c> ji <o"A , - L ^ 1 




CljjJI ^kj 5UJI 
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J lyll J JXi I I|14 jLuOjI JJ^l yl > La 1«J I illL Q m'j -tl ft *f I 

ijJjVl Q-lljjJl jl a ~f VI JJj jjlc a£ jj Loj .1 i^ul ujia.j Lm<jVI 

jjVj J5V1 (jit %1 L i Itui (j-LaL^. jj^.j 

Ck^uj (jli S^jl* JAC. (jjljJ ^Lukl Jjir. jja. aJ1 CiL<-x> j .-wt M 

,jl_i idlj |^-A f-X jJL. .UiiJaj a i V l ’ll 1 jjl i mii.i V" _ UJVI 
I jU — (ji <jSjo^«VI 0-«LaJl ^ (jj x - oJ I o-a^ -a -l l «-LJaVI <j^ 

. La Lx 20 ,j^ jiisl •ij-® (jLj-J xj j^*- (j- 8 i> ^** 1 (j-® l>^ lii 

t>XA JiL» (jl j| ,<i^J1 (jJjia — LilVI (jx i_LiiSJl (j£-*l -Li J 

4jix I 'A. ... V~ _ l^itill (_^qj 1 jx. j^JoJ ^ a ii i l * .,* a 1 1 < _ f _ll Jjj <iiL*JI 

<1994 ^LlJI ^ <ja 1S Lmljj (jJ h„w Lfuotij £>jj£> ciJjS .L^jI 

■ *i*i l^ 1 . r. i ... V* _ 1* i ■ 1 1 1 ■ 'I ■»» JiU i ll Lil (jl jt (Ulajl i > <ti^ I ft.' ir 
1 i«l.- V' _ Lil VI (_>o _y* < * •• » J ■ «-»■* 



Krabbe Disease - j 

( ^ i^aajl (j-lt jJjJj .<* -> ■ V ia jj L*=»>* J* LT°>* 

,>j ,i_~jjLJl jl <AjljJI (j-u< ^jJj die. otjS u">® .<jL-i}U 

.^fUlj Sjl^V' LT 8 cr 8 (jijljxJI dfc jjjl 

(jx ail j LLki j ,^iix l _aLkj .c^jlAJI oLflxJI ^1 jjl J£ l*a o— L^*.j 
^ Sdjlj jjJj .crossed legs jLi^Ul^ (jliLjio ijtfL-j < ^»_ < . J n ll 
,<i^ jli, oL^- j-= J£-iu J j* u"3^“ J uc** J 'U^ J ^ P >^J .^IjjJl 

oUiVL. .retinal cherry red spoks (jjjJI ujlll £*? 

Ljli. (jc, L i.*<1 l 4 ■ ^ .J^'ll oLi^a j.-k-tl I <luuljj (jS-«l (jOjljdJl dlL (jJJ 
^jLo ,> <JU ^LJI il (ji globoid cells ^.jjS 

Jlxj .galactosylceramide jj-oI j* <uW^< j^VL«-llj psychosine (j^j^jLJI 
- jl >_■ — j~<VIA _ Ujj u 8 v . 1- ^ . 1 

4ljj-.il 4_.\. r l l Jli (jx . (i -galaclocerebroside galaclosidase 

< — *Jl JS (j-« JUlol di.jj ls°j* o' a-'l oL-ljdJI 




Ill 



fJUJI y Li'jjll 



Ljj— . jjjjj jjjoli ol - o^lj jjj-^ Oj-^ 

Ljj-iJ ,jj LAjI i>jj-a . J JutlaJ (jAjjJI IaA (jLi iAa.lj <_s J j 

.(jllJj 

Malouf Syndrome «_a^l*-a - £ 

u**j* OVLk. (_> A« i (jj j-* cardiomyopathy i r »'tl l jj ■« •> » u! 

jjAjlt IjJ <j£J .Ljl^a.1 (_j.i ta . l L A-L_i 2 jl .6 JjL- 1 ji .< j •> IU <i — a jj 

4 JLJI *i» J,L» ovarian dysgensis a -J>VU (kit t_Ji)l jj-ai 

A_i£jj-»SI AjutLaJl a^JjL^o jJoSjil A t At #^U-» 

1^-k.V jij .1985 fUJI u* tJJjj L _K >a .' i Jji (jl£ i£.illj , '-'J 

dJj£j .Sa=Jj ililc. ^ LaLijSj ylll AjJj-o jjjSaII 

aAIAJI ^ Lijj L^fj£l j ,jlji».l aIjUJI iilij j^aJ <jl _>£j 

(t-AC. Jfl OfjLiJl lS- 1 J jiJj .Li^jili >_ »> ..» ! .Sj-At 

yi^JI li* £,1 J^ill tj^. ^jj L» testicular dysgenesis 

i_*jl»-B Oo jMio dijljjjj • JLa. jJI |_ r jai J ^iiJLi J=tla t-1 -A ll 

ijl'nl Caj^lxJI £> jjk JJA.J ^C. jjZ&aJI -iXJJ 

»-j j j .t »j (jjj l^j-xa. J >“ < 



Familial Mediterranean 4 iLLadl -U... j~ aU til - la 

Fever 

■ JaV>~ > Ajil jJ <L Lfjlj AjiMjJI JaaujXoJI j a ■ I I u-o-a t_*jAJ 

aJoJo (J *. A t 5 jl js*. ^Lij jlj jA-u AaLLa. AjLusLi I JJS 

AjjlK A _k al a |_^il _>C.1 Jjs±_yi LlAjI JI jjil jJJJ • SLj^aJI 

yic. dJ ^1 oLLflJVI t-it-ii JaoLLJI j 

LUAJl amyloid nephropathy aAI jA-.H ;_*kh jc. l> a jjJ' 

,^L»ill 1^*111 ^ jJlj .benign Ji-S^ meningitis 

(ji A ^IjJLjJI l jjjjjjJI At ... * i ^_lij ^>lj .<i 5 ji\ . _ A -»~ j .LLo .1 (jLliJIj 

• Lr «Ji ijii. a^jIA scrum amyloid A ^-aJI J*" 
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^IjijJI «LaaJI 

jj+li ^Jl metaraminol J^.1 jLL-JI ^ ^yL*-J1 <jjjVI JjU; 

colchicine j_>^j AJ j£JI ^ <_.yLa^JI <jjjV 1 J l >■■»• ■■■ > lil <Lf liJI 

<^liL*J| Jnj^jLaJI Jj-li if--** _H> j-° %50 jl LLt j‘ -t->- llj 

j-« %11 j .j^jVI j^ %22 j ,JjLJ1 LuL-ujI Ijji^ jjJJI 1 ,> 

jj> ^4 %5 j .vdljlVI j-* %7 j .m‘i^ 11 > il'i^a ju>) ^jjJI 
.IjjjjI (^_>-“ i j* j^jJI jlji-iVI 

Ja-mjjyttJl j -»- til ^ _jiSl jl ^J[ Lj_kJ Cilijl irttVI j i A~j 

I Jus jj» .*.1 ‘i i — a ^ II ■ ft^-vVtin ^.ia . 4 l \ a j V I i^i L» a aJ I jjJI jjiuL <. 1 1*1 L« 11 
LjLlJ 1 iaa A 72 H.A. Rcimann jL#jl_j jyiJjJI ^uj j .j^JI 

►Vji ji£l jl jL®jlj _>£jj ,<ajjLiJ| k aII | _ r A%._> LL.«ai > 

20 <jLi-q 1 Uaa S^wlj <_Lj Lc. u_a C.Ji.U-w <jlj i j-ajVI jj l_jjlS j-oJI 
• w jliVI ^ya ^IjjJI ftjlt J j-i-j >_«* f O JLi.1 

njjjOJ Jjjj <JUoLaJ1 jji . j l_ii_i a jl jjjSjJl .1983 j*UI (jij 

Ljlllj * ■!*■! * 11 U,.. J~^ll J-K .ll Lf iij <jL^aJI CaVLaJl Ja^aJ <ui 

.ill* 150 o- J & 1 oVLJl J J: jot £-Lj .1#— _>j 
Pentosuria J^xll ,jo j-o - <3 

jt iljj-u^i <la^lo ijjA. ,ji Jli jt C5 JjaII 
.xylitol dehydrogenase J / . j l j l ^l il i> j^jj^' ^jjil 

ljJIj -ue^ 1 y-* L-xylulose jjjyLL^ -L fily p^VI IJu ^ ii 
JU. ^1 jj-^iLaJI ^ yiliaJI aJu* cj! j5j -JjJl y-» 
jSJj ,^>^1 II* <j-ij yillj t-lj £-* 

.lia.’il Jj>Ul jial 

bjitt .4j^a All <^»La.j jjJ«Jl (j-i 

tr lt JjjJt cyoj^i u^ L^aI I Sj^i (j-lt _H y La <eljj--i L»ij 

jUlAVl j jL jlLJI jUCOJI jl^ 1953 (kliJl .jaj£ JlAj 

j-ijl_j j— a J_^ jkU jl ^Jl >(J jj j-jj-JI 




H UI ^ ^Vi 
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J^. £*Jjj ^ B.M. Bloomberg j H.D. Barnes 

.Lij^il i_r* (jLilaSi J±*- (J-* 

<L£jj-»VI <x*L»JI fjM i^jLjjjLuuLk (jnj Wil |k jJ >1962 ^LaJI 

^LsuioM-Jj W.M.Polilzer j j 'fl.i I I (j_* J_£j Ojj-u ^ 

j^j ^y. <l^>1 ij >jl irti'n (jvi mljj ^ a tlyjyj i_< j'ii ( 2 >-o .H.Fleischmann 
<Jlx Sj-ic. (jjjV (jLjjjLiuLk 1J .jS^ JijaIIIJ «_>ojaJI 

JL=J <jljj 1 Jjljj aLj laju jj[ . ■ y.T- ^ya lil 2 j jj£j 10) 

“1 tot o j .*.r -j- j * a Ijjj 127 Lbjljil Jac. J*a^ j_L <1 jLxJ (jjjtjlj 



Sandhoff Disease i»i ^ojLuu ^ _ d 

CjYHHI <j£- \ )i a < i — j j (_>Aj-o j-4 _^o 

.hexoaminidases B j A j— £a*Jl 1 > <J j 

<t_>L^<JI JiLlI f i* y CJ ^ ..o f . (ji ^Lc. o Sjlt l _^killl 11* ^C. fy\ jJ 

l£>l1 yojljt jfliSj Lj-Kli Y* .* " 1 * ^ jj (j-ljVI <3— J1 (jj i^aLi. 

pll j^j u-»j ‘(jj— ajJ' jU-^JI (ji oYMH .1 (>c. 6 jLi. Lf ^Lx * 

■ £ajYI fi <j*J *11 ,jjx1 1 4t < 1 ■£ »l 

^1 <-i>* jlILw (_k> j-* oLmIjjJI Ci jLi.1 *1980 pUdl Lf l^- 

ax* » i uij (j-« 9 ^ 4 »«* A jlj^YI £h> Ijji 39 yi 

(j-i <x»UJI l j J > ijLl t.ijJISjjJ (jjSjli j^jSoJI *»■«■•>. CiVLJI 

^1 lj u-fc JjlSjJl La ... I jAaSJI fJjJI II* £*J JJj «I>J jaa 

Sjaii JjJ <jjLL» j_a , >lit> (_K> j-aJI 11* Jjy j Jl o*>^L JjiJI 

Sickle Cell Anemia <x L&IaJ1 ^jJI j *& - J 

(^1 U^-W <J^Lk>N 'j - 4 

• a * l -k *1* » H <i J^tll oil Uljjjl jdl^tVL ^jja~l«ll juaill 
IjjOaJj JajL ,>1 11* ^LJ ^L ll f jJI > jSJj 
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Clj^ll fJcj lLaJI 

i-cLja -^ a R.Cabanncs ,jLl£ jOa»1 uy^- 1965 ^L*JI 

.(jjljjJ 3000 CiHaC (J-o-uq jjajaII Ija Je. f j *i -> t 4 ^.jVi (jjjjljaill (-LlLVI ^y> 
.4» j .m 1 I {_ya <Ajj 1 : — k] VI Lr * 3 JjIjlj U (_jl) <Aa. 1I (^_>Ll-k <- — ~ IjOajj 
fji u "-^ 1 J _* fJj -^Ij f-jjj <5^ij 

Cj U a ~ i > a 1 I d£ jl^C.1 Jj—»t ^V ,>,>VI jl jjjUl jl <u ^jjj!ljVI f J_>ll 
*iiJ J .^ojIjJI J^La L j^LaJI c-lj l ^Ll*>a jt JjJ j^ju 

U a j^Lo jj uljl^ L^jJJ Ja»jj (jjJI (^jaII jjljj <aaj jjl j tii j 

uju i j I 4 -.J Sac. V j J t-- ■*■■ jlj (jl uK <J jj jjj ^Ji^Lo jjk LL« Jil cJI j 

ija .M-Aksoy n»5tl jlh» jjjSall *»■ OJj .^a jaII I.U ^ 

4 J ml ,j1 LfJ ^LL j^>j1 1961 ^lc IgAOJ 4aaI jOj (jLjlS <Jaoj iL£ J j 

aSj .(jLlJ LiiUa jji %4 ^Ija ^Lj ^.jJI jii 

LlAjI La] j* ,_, .'nji Jijj ^jaII jjI^aII j^j 

dl jj VI fk-uiL <i JjJLoJ! j LiSjj i_JJAA (jiaoj jjjJlj <AJ jaJLi <il=LJI ol t n' l -T t ni l 
jl t£jj jJojlaLaaII (Jjja Jal (jj^j (jl Jj V <ilj Hti-Turks (jaA^/l 

ojii <Lui Ha V 5 jdi£ Ci Lul j J Ctj£l o3j -4^J ~ | m i » <JiL*u 

S jlill jm. 1 4 1^1 L ...~ Jl_ii ,_,jJI CjVUJI Jja. <Slc <*aI_>a (jjj 

jjlSaJI <Jao jj jj^aJI jSj .1968 j 1958 lj pi— ^ 

o jaLaaI I ^jJ ^jLaVI l-JcI (ji I^jjaa Ji-ii c j ^aJI _>ifi ciVLa jS£l 

1968 jkUJI jjlSaJI <li-»jj ,jujj j jjSSaJI jLil aSj -u^l 

^aJI _>ii 4ic JiljS o-*A 1969 ^L*JI (ji ajiLajj ^U* 

jjljj J JJUI ^Lijjl . ■> ^1 t ■ > — * ojjj-0 CuH lja _ i .uMj _ 1 ~ I J Jl £* y ly »a )1 

•o^ tr* 

P-Thalasscmia UaxujMj UujJI - f 
o"' >»VI j^Aii (jj CJliJl JaHJI L* _ kA.^llJt u**J* Jj*- 'aLo^K^ 

CjLl-uaJI i^ilj 

l . i > JiLS. (jliJ (ji U V ..|^J1 oVLa u-IjI CiA r t A ^i ojj 
^■ ~ .A.I Jj 6 jiLpjj (lu^l (>» 

•uIaJ ^ %3 %2 LAAA.mil Ua (>.Ia Iauj ^,1 Uil UlijSj 




^>JI fJUJt ^ 



115 

.JjjiJI (£oJ LojI j I* Vi • (_^> jjJI «j1 fcl 'Vi I..L aj^L»jj (jLl£ Uii.1 

frij wi (J u*1 1 1 ILL (jjJI jloLj-aJI (jt ^3 jLSitl yj 

liAj .jilillJ _ LLJI cISjjJ L*. > v Lju V dJ jj .ILL. LjiUl 

JSLUI) (jLjJ yi La im^LJI {joja £jjjJ (j£ LJLaJI CiLj l i ^ a . ^/1 ajSjj L 
,<jliJ yi jLiiliVI joi£ u^J* _ LuJl (jjS ij-* ur^-J -(31 

I*. . if dJj j cil ** ** mII ^ ~ -». Oj» &j 4 ^ oVLw u<ij ^ .I. i ^-u 

<SJ-^ <j^ y* <l£? H jl dli yJ < u- ». V>%~ > fl ll vjL-jSU jSI>» 

.^^1 JaI ,jU dill .j>»VI dlj itajil Cjjjjj yi oi'£j* 

j! .LilSJI LLc^Jl i Lu . uMjJI j-» jliSl (jj-illj 

jLu <jl£ jj .lua^o ^ ‘ " ■' I ■^‘b . > ~' L O 6^*! J^Vl 

jk.J1 LJ-O jIjJj uLl. <jL L> d ^ L » u (2 j 1 ^,Li.VI (^o JfiSJl ^ 

dJj jjj JLUaVI ,jKi .LjI jjJI OJLk a L. I jm yjJ LjjLJI ■_»■ ■ .» 

(jxij-dl J< 1 ^ .1 ,jjjJI Lol . oLiaJ I i ^jLb l5jJj <j! uJ j 
viiLLloJI (jJJ Jj^ollu VL^.1 Ij^li j| . VL. (j ... -k l ^li h-haL <LjLj 

(j-ojJl JnJkLJlj (j-ilill tljjJI (jj-aL i^tUalmlj 0*^J £ a ~*> dl iy° S joidl 

.^JLilol ^y, <L»Jlxa3 

yi La i _ LlxJI jjA j-a oL.ljoJ| viitjj .1987 ^.LaJI J^Lkjj 
<S^Lojj i_jL$- 1. Jj_>i jjjSjJI Jj (jJx dJj JLjj JjIHj (jLd 

<^.1 jJ cJjljjj .UJ^U yj <iS_)X«Vl CulaJI (2^ 
<jjj-oJI v!i!_>a 1»JI i liaj Ijfc ...jMiilji 2 jL. (J-* L»jj««IK Ouo Li. ^ cuja.1 
ijl <^.1 jdl dLi £-jLi o jjj .1 t*m!llll|j 1..1..1 L-ojjji 25 IJ i _>dJ 
yi L^iUJl cVU (> jJX . U _^VI . .L^JI IVS-I-1 10(G*A) S>U1 
LyOjt- dljS .L^ijldl Jjkjjl {jl yt JjJ {y <JLk. (ji Ld .(jLd 

jii. J ^^ I J o <uLiu ^ qLAJ <LuIjJ (J-S <-ilf-u jjjSjll 

(j lj’ a.^ll^jjJ ^SjU jjH^oJI ^li Ol j ^LJl JMi.j -yjlld (X* 

(^jJI LiLxlJI oiliLJL <k^flll Lx. i'll I idj^kll J^rw LxjIjJj aj ^-° jj 

(> %50 ,jl L.ljJl at: ^Li C .L-^iLJL JU1=1 




jJ' I I() 




ylliLl (jJ* Jj-aaJI pM- <la.Vl ^ 



Lpi L ai...i^JIJI Ly *J> jjJ Cg J~ “ **11 cr^ Ol— >jjJl 

,j o-U. <> .HH.Kazazian 6^^ jj^' , u l V J 
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a-* 



^ S jlL j^j ,> ,1990 f LJl Sa^JLJI oL.V^l ^ 

I'jajjlc. — lu-LkJl < l‘t L-%. ^yt — 86(C'G) £J ^-Jl !j-i dLljj . 1 ■ /w . . . M ~ 1 1 ■ ■ .1 
^LLlUI jj! ^ (j-* J-*L^ jJ <_s J-ll >«VI 

.(1994) lilS (jj, jjJjVI (jij .SjlkJI *j^y f- A j -k j 

qIxja-% j! ,jajc. LA*I ,(1996) m il ijjjjJI (_£_>A VIj 

■(j^ijl ijlll ^ ul ^ajl (J J u>Uy!i 1 C,ljtl*>H 

l jA m yaJ <1 > ..»/»(( S-U-UJI oljitJl J^a .-.1^1 -VI Qaaa JLa. yij 

cJt i jjk Lac Ijjii Jiljau V l^-jl Ja^^Lj ijjLiJ ^jS 1 . a . ... y~ _ 1~ . .1 1 
l>V j.j-l* -k ^ jjj .(2 JjJl^JI) SjjLa^aJI (jljlJI 

.(jlii) lxlio.1 JjjJI ■ ‘ 1 1~ WJXu 
<^C. jj <laa. ^j h <3 1994 jkLsJI fjSi £-A (jUjJ J.f *lt «_>al Jaa 

JjLtujll '_c l~ i a n Jtc. (Jj jJo {ji. Unj.ti^Lj _ I Jj JI L yajA J>a tt Ju-i5l 

<jjj jjjS ^ xj J a l j <jljjJ 1 J ; t^ a ~ tjj j (jlS j .<ju>}tc.yl 

. Ijftj .. .^UJL j 30Q Lila. jjjiJ jJlj «Lailil1 <jU.jJI 

Jjjjj (jJt LJLa. jS>aJI pjjZj y-a JA J^.1 JJfcj 

<JjL^oj .f4lUj £J> ,JAL* yjj ^ i*jiUl <-»jjVL> _>uJI «-V^* 

.^»j^UI oLa j I j-aJLj .4~.IMtL ilUjij lyUflJI J-iiaJI 



Xanthinuria aJlj q£ja - u 

Lh» (^LuaVl J^Jl jl) (jjiil jJI <JLlj JA ju«J 
(> <Jj>-mJI <la^Ul <^aJl !ji <y. ja}\ glljj .fJUJl ^ 

<J*3i xanthine oxidase i ±~& \ (r^l 

Ji*-a Sj ^jj hypouricosuria and hypouricemia J^l 
6^'jj^UJ'j cfl - J^lllj J^-JI ,ji oxypurines oIIjjj j a j 

y)jj (>> <Lj <,L>1 IJLa 30 _I <ia.l ^ .hypoxanthine 

i*-UJl (> lu>j jj&j } | jjji ,1977 fUJI ^ 




CIj^JI fJtj SLaJI .... 
JS yi 

SjitaJl 


J** 4 


ol>UI £ 1^31 - 2 

•^A> u 1 

(jUJ 
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IAjJj j^a^, {j* 

L£j3 


IVS-I-1 10 (G-A) 


41 


54.6 


79.7 


39.8 


IVS-I-6 (T-C) 


13 


9.4 


6.2 


10.1 


Cd 29 (C-T) 




6.3 






FSC 8 (-AA) 


3 


4.7 


0 2 


54 


IVS-Il-745 (C-G) 


3 


3.1 


5.5 


50 


Cd 39 (C-T) 


1 


3.1 


2.4 


3 7 


FSC 5 (-CT) 


3 


3.1 




2.1 


1VS-I-5 (G-C) 


. 


3.1 




11 


IVS-1I-1 (G-T) 


. 


3.1 






-88 (C-T) 




3.1 






IVS-I-1 (G-A) 


13 


1.6 


5.9 


5.0 


IVS-ll-1 (G-A) 


3 


1.6 




4.6 


-86 (C-G) 


. 


1.6 






IVS-I--I(G-C) 




16 






Others 


20 


0 


0.1 


23.2 



L» i'll CiVLaJI dLtj tly° lo^*> tjl (jj 

.jjllJ yi ojj j* (ji j^JI jjIjj uj^- 1 U ] J 4? ^1 u-H f i * 9 J 

Familial ^ LjL_xJI — II Jjj-j-uJj— S -bj—i o^J—* - o-° 

Hypercholesterolemia 



yJl Sj^aJI ^jUJI ^b^JI oA^JI IjA V L-lj 

• SjjLlJI cALbcJI Ajlj <^il ^l^aVL f — »H U^L) 
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^1 (JUJI ^ S“'j 



Ik* Oil W> Ml I_» ! />Vu J3Lk (jLlJ (jj Ik* J>»- »iiLajVl oIaj 

y-jjjil jjjSjJI j«.i5 L»lt 16 o-alj ^jjlU iilx. 0-^.1 j-« (jjj . 

<ui Ijj^A OJjaj (J-* <a£ J j-a'il O-aLaJI (j-o 1 6 j ^La j j JjIj J j jLkjlk. 

?,i »*» .-.I »*l .^■vj j . 4 1 ‘i l i i I <JjLc. 31 4 jLu>| <1U 52 

jjlliJ yi jj. aJI { ji J JJ~ -lj<ll laji ijUoVI <-k ...1 O jAA .itlYiaj 

jk5j aJ <f JUJl (j-i (5>k1 <ljJ <j1 4aJx (j-4 lk» >i£l CjI j-o jku£ l$jl jit 

^j> A.->. lj jn-k it» ^pll qojjJI Ik* J^a jJI jaLikaJI _ -kl l jj-Lal^k. A Ail 

tkfj gj^l JSLaUl JltJI ylaU. A AX jLaj <f Jlxll yi 50G J£ 

(jUJ yi U1 .jJUJI yi (j r>k k J£ Cy 

Jlxj .^LiJ «-ili ika J£ ^y> aA^wlj ilL*. jJjj jjk.VI j*JjJI Ik* 

-£,UJ yi VJ liVI <> E \jji\ SjU jLitl aUa aULJI 

(jjjMnlll l$j q^l . Lkj (jkJI (j^jIjajVI - 27 

L*jS j Jjj USIjj O 1 ^ 1*. 1 ** fJLxll k r . i ^i-k ^ JLJI _y-& Lai 

O^'^VI Alt A Ail j-L AS J .fJUJl ^i ij\ yi ^-k*^_p fJj «<jftLtUI ^ 

1 17 J^ol ^y> L—OJJI j-kx ixjjVI j-*Lij La o^ jl ls jll l Ljj A jXij (jjJI ifjljjJI 
.^/ol^aVI aIL* J £ jt< 6 . > .^*. ‘ » l o±i aL?^* Lpljj L^j-o 

Dcrmodistortive Urticaria oi^JI 

1981 fkLxll yi ^jjVl S^JJ iAilij it lx. yi yilj^jl ^ l ^ ^ A 

> u* >» j j .K.K.Kidd jaij P.A. Epstein jj^SaJI ^ aj yi* aUj^ 

ijAla. CiLajjL <aiijlj£ O-aj faA^Lui <irf1 Ji Mi JtVi _i (_k* 
jLlka yi i-k»U. edematous erythematous ijj^Ui pruritic 

JMk (j-i CiLajjill .j^ikJI Aialll ^ jljlA^U i-*AjJ_all f . .a ^ JI 

AlaJI t^Ajj AJj .olx.Ua #At Aju u »*>%*> ft j>j .iklS Jitij 

yi .yLiill 1 j ' la. A {y» SajAX it Aj Jii oIa j jtUaJI 

uJ^e 6^ >^j -facial erythema <^.,>11 yi U>aLaa. 

^ p-dl ^ <->L 4 -aJI histamine ^Ik-.M^JI SALa 




(Jtj «LaJI .... 
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Familial Lifelong Persistent Fever <LuljJI AailLaJl ^LaJI - u 

1969 ^Lc. (jauLIjlUI aj-o JjV i-ajljJl iiijLvU II \jay> ijA^. 

jit <i^LoJ>j R-H. Herman ^LSj^ j_i ^ic. <JJ jj 

v_i jLiVI 3 * jrlj jJI CiVLi. a _A^> <iilt (^1 3 f>^ ^ 

jiolj <.a^-yll jj IjjS 3>3j 1 j 1 a 

CjliVUl <j! 3 j J 3 *° 4a* jJ 39 JIaa LfjLuj ^^-^aII 5jl 

jj ^a-^ 1 1 ajj» uau 3 ^ ►LaUJI (3* li* iSJ 1 - .jb^b J^UI on 

iiUjj p-glucoronidase - tjJI l^ilj UaLAl 3 j£j 

(jir. ( _ r lmi JLfc. ^ Ol f flk ^ ^LaJ 

^ ;vr. adrenosteroid and uronic acids aLIijjj-JIj 

tJ Mil f.Afl * VjJLAa (_}AaI^^JI cJJjJ 3^ >— SjjJLaJIj 3*1 la I*. 6 jljjJI 

. 

Defective-1 - ^aS^JjSjUJ iiiLLlI U^LaJI SjLaJLuul ^yaai _ ^ 
T-Ccll Response to Intcrlcukin-1 

JJjj t> JAC- (jj SjaU l _ r aj*}\ 11 a jSj 

aJMajj E.T.Chu jJt. JjIjaI jj^JI l*-^ <-ljJ yJ .1984 r Ul yi 
yj JikJI (j-U. i 3 > jl^ aij .JjUjU o-L^ 3 - v^J' t> 

jjlMj pneumonia iijJI ^ .^kik V L*UI ^ dJjj j**- 

. severe herpes zoster SJLa. ^ilkl# UjaaaJ nidVill <-ok. .otitis 

ojjj <J^k 3 ° J£ 3 ^ a!» .yJk^Jo J£-i^ JaIII 3* JikJI 3^4; rb 
5^1 3 I ^Jl ilLUll jojU jUl JJjS SjiiJ Vu^J I aJI 

JMi <af .4 . infections UjL- l>-ii u5 JikJI IlfJ 

315 Ujat 3 I <k^^)L« ^ p.all jj <AjliJI LM-UI <-«ljJ 
SjLJ 41L1a.I ^.AC csjj^ VMiil 3b .y^kll ^jI—aJI 3^> 
3 l_«iyi ^ jJ ^lUI fall 'j'j^ .ao.Ij - 3 »£jJjii)M 

j} ., 3 > ^aJI 1±a\u> AlAa^ 3 . 3 ^>UI Jj3 CA^n H-J yj 

^..‘i -V l l j IkijjA jl olila <Uo I j 3 j^i u\ 
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.... fjui ^ 



Lcntigines o La Lid I plj _ j 

_ «ilj fJlxll (j-i Sos-lj <15 It (jj (jjljjJI oLoLiJI tlj 

A.C.Pipkin ,jVl jjlijJI J£ <1L&JI a Jut . ^LS a5j .ukllo 

.•H > j ,j-s <j£jjd»VI <j-»LaJI [jj> .S.B. Pipkin ^ >_> > 5 ^Lu> a 

tP'jj u»l -1950 jkU c»>i5 LJ_>j yi 

JL^.1 ,^1} (Jj j ~>j u -l ^ -1 <jil« aJ^a.j laa.jJ jSj ,5j5L-i <i-*o Ijj 

4 J 

4 .Aji ^.11 ^LLIaJI jjj 0L0LUI Jjiaj ^Uj_i (-1 jJI 1.1® j j a~>j j 

<_l 5 jjl j • « • •■-. II fLu! (Jjkli ^.Ir. Jj ■ Ua a (j. i ft . M) 

jjl^j of-"* 3 ^ Ji-J jXuqJIj 

o^b (jol - _)Aa.1 CjLoLiJI ellj ..liSVIj ali-iJIj 

< ~ > u y* J a jijS jl a_^y I ,j*.l j£ a j Ju a OJ&* W-*Wj 

(jjJ < Jal A» nystagmus l >_odJ Si Jj £, »Vj-Jt 0-° 
. <S ^-k5all ►L-i.VI <jjj ( _ r lt jjS jlJl jk^lljLi-o 

Odontomychodcrmal ^ iLaJI jl luiVl j a i — a — * 

Dysplasia 

jjjjjtjjJ ~> . » 1 On u Vtall < 1 1 1 j j Ij® > a A ^ >J 

(/ » »> ‘ 5 > ~ i J>jj .^jjLsVI (>o ^IjjJI SjU. l|oi oi C iMjU. iMU 

LT® <JU#LaJl . <5 jLbJj J».oi Jj Lf lt oVLaJl 

>* li® <j1 O— Ijj jji J _ .. A c JjjIj .1983 jkljJl J3Li. oUjj 

.ectodermal dysplasia <^I^JI iiJiAll <*.U J-.x ^lyol ^ jja^. ^j5 
lt® A i^J dystrophic nails ^ilUVI ^ jLl <_^.jlj£. _>fla3j 

.peg-shaped jlijVl ^Ulj <t LI ^JJI ^^^1 <JS-i 

Ji—.lj wi^VI ,jj (j li..Vi j j <^jJI oil 

^jJ lu.jl (jUj .uAaJI ^ J >l£JI yi JMLLl utl fJj 

•6 .‘. ‘ > ' ^ I I <jJ»L11a <JJ ^a . a A< j*Lj ijUk ylS ^1 _^JI ^,1 >a-Vl 




eijjii iui 
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Rutland Ciliary ^j^JJ r^will JVaAJ iaj^La _ j 

Disorientation Syndrome 

LsLc. 12 j <w »ll ^y» £-1 Lj JAlo u-i iiLljj 1990 ^LaJI Ixa i-Laj 

j&J xij .LJIjI-jI yi L^La-I <1jLc. ^ «Vlj 

j 0 i .LI ^ « ^h> -R.U.Defongh jjjjl t$J J. Rutland 

. .. > m i tJJjj ■ l allc LflJJ <jl |_^a1sJI lj-4 J^w LajSjj_>Ij Jjj iLJIjo^ul jjj 

(Jitxll i-AjZ- <GjVj xLoj . <j j'. ni l OLjl^p^. ^_iLj jl JJ-S 4 i l~ -L -a CiLi^iiij J j 

L. ^xi fJj ijj <2t -ij+jj 

<* ■y'*! * 4 a .-^ J*\ iti > Lijljj (Jfttt » XI ,_^ca^aJI 1x4 Jj! 1 1 1 ml ^Jl ukl I 



Vitamin A Metabolic Defect A ^xaLliAJI ljVHujI JJ_x . j 

jZt. Jjucll {y £-lu Slii (jj (jJjVl S_^ll ,_jiljjJ) iJii-ll lj-4 ■— 

D.S. McLaren jJLjj jjkxJ) ^ ^ 1971 r WI JJjj ol^- 

xii . ojij^ jjJ jjA>Vi omlaJI .B.Zekian jjLSj 
(j-ox (>■ Cul^j 1969 j*.L«JI {y (jJje) jj^ j 4-“* i^r" uU?^l 

Ljj ^ LA*1 jSJtu ilikJI CulSj .1966 r WI xl* Lf^-a Ixj ^-LJ 
La ixaUJl a^AJI Cilj ^SLVI (j-i 4-uali. .o _>Lj L*L£ If^Lal _>$ L_ > 

<>■ (-11L.VI LaLLcI LoXlij .LJLil (> i_»^aJL ^pll LfJ tJjl 

tlul£ La ^IJI ^.M-a’II .TjLa^Lc Sllill A >_t ^ 

JjC Laj*.L LfjLi 4*1 « 1 1 .ti<l~ a3j . tl jxll JjLu {jC. SlliJl o±^ 

^olLkjl Lijl-LaII CiLa <jl X«J A t ^alliiJI 4 aL«C. ^ Jii. 

uL xLUl Jjjl 6 LUI Lxij Ljl . r xil lt* A ^j-alliLlI 

yo jljt <il IfjJt fj cUxS tj— 0^ I j- 4 Uj^f 

jSj xij 4 L jIaJI L^jXall <Lkj-aJl LfjjIXa-A Jj i^Jlr. 

iMjiiiu tim JSLiu ub Xj V (JiiJI 1x4 jjLSjj uLf^LJI 

.(jj^jVI Xa.1 jjJc Jj- h j fJ 1$ *A.it ^jojIjaJI LJUa 
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fJUJI yi 4 j1Ij_>JI 



?4-ulj^JI {j-al ja)I\ oLa3 ^jLlJ Jjlsjj Jjla IjU - 28 

fi . jJL lx*. ^jjjlljlll Jjjj l^ljxt. jSj ^^jJI jj& (jl 

< - -i (jjjjiL* £*j_)V1 (jt Jjjj V (j j - njl jll ^jllilll t_h*JuJ1 JXC. ,j1 (j-4 

jljj jl j-« iaJJ ^Ijj jtaXj ( 5 I iljxll j ~-'i~ jj lii-mj «_JJ_>i (j-o j (j£Jj 

j-*a.VI ntJI < i>U‘> a XLtJjil |jl (^yAl^alj (jtA nta i l l JOC. 

■*■1 iajM I •! u-.ll Sjljj (jl 1983 jtL*JI (j -1 (jjU jJil 

vJ^Jl a^-V^f «gW u'^je ue J > JWUUlj 

jljUl lx* (j-l^ iiilj^JI ilklj JxiJLj ,<kU <JL_>Lj 4jjIj_^1I jlxll (_yL.Lt (jt 
» ixfx (^xllj 1983 J^lfl 9 78 j^jlill 4 -». .,-JI j jljj >i»jJ 

^I^VI (> ScJI yJJ 

«^jlj>ll j£>dli (^tt— tl f l^cl sic. JJ>« x»jj 

Ijjl -Jjj jjj .CjJ JOJ yj 4 jSjlmVI Ol-oUJJ Jjlill (j-lUl jS^JI ja .A villi j 

•tjlijJ LT* C^UVI *r^ _>j£V1 jjxII (j-ii=»Jl j^>»ll 

1992 j 1975 (j-*lc. (j^i SjliJI jliJ L*x$_*£. ^SJI ._■ >*JI » : *l L c. (j^Jj 

(fjL^aa 4 -^JLl^ Lr lc. X>Li.»iI..i«ll ^iat, ^La 1*I alt tail j} <jS_>-aJI 1x4 JaC 
(_y t -. a-. il (j* a ~ t. 4 jjIjjJ 1 ^Al^sVL (jJaLoxJI Jl. fjj a-a^vll 

fi (j-^jaII «-V j* v_JcV (j^loJI ^iL-ll (jl (jlit. .<3jjjJl 4-wUl l ^Lfc.iLJIj 
• tills tlj-i (j-lt 1 J 4 VI SjjLo f.xc.j <VUx.l <jjjVI tMc. ... t - m i ji jjj 
(tic (jJJ <il_J»yL lix .VLti.1 .11 ^ SjoiiJl ollultll ^fSloISl .-■ > m_ > 
(j-» .^x-t<xll (jj-tllll j| (jC La .~ i .-v V I (jLt .All 4*i') 1 ylt OjjVI tlllj ^lj-l[ 
U^l Uf’l^Vl JLa— ^yi . > _ >t \' . l l J ‘ISJ^ 

i lU^- >» 4ilj Oaj <j51j>JI o^-VI (jj, _>ki.Vli <LUS (j^ijXi-a 

,^.UJI J^-tJl lx* jl ,^1 ^#yi tdJj oLl mai (jj^ljiAUI (j* 

iK-itaJI sit. (j* Ijlj ,^lj jjl JaJ ^.Jl oLat_jtj (j C L y-ili£jl ^JJ <iLaS)llj 

LT* l> H-^ *jVjV v_aVI jr llaj . VUjt.1 SjoIaJI .-.U.LII (J jj .^yfcojyi 1-4 Xt. ^Lll 
uV* uP'jj i>“>" xlj 4 J 1 UJI lillU Jjj .USLaJI ol-i jlj Sjljj 

jljjS l >l*t *J 4jj| (jc, (jAjjjdl 4tij a Jjjo jLpy I JjLa-J t_lVI 

.sxati^ji <buii ,>ai ta»- Liijj Li_^. ^ jutl *vui^i 




Cl jj J1 |Jcj *Ll^JI 
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LkkJ O^U^JI jiSl jUJ 1993 |kLaJI cUj 

O^La^kJI kilt &J4J Cul^J .<Ajl j jJI l _>i!j»aV1 (jt-1 yj Jjllal J a)I <LkC jj 
jjuLJI jjj-o a ,1 1 mil < k « 1 A \ <wj Lt J 1 tl iti i[ JtlAa ^jJI ole ^^Ulj 

LT^ <J* u^jVI *> •* t^ Tkl l <— jjjJI Cailall j£>a -CS 

(j-a JLilaVl u UU Culk-iJ (jjJi la^jjVI JjJJIj (jlljJ 

^£.jJI ^ j j i~ i LJU. j»-~ d ■ j .(_jjSLAJIj I ^ aj ... M * 1 1 1 4i mV <LoJyJ I j_y£»ijj»VI 

jSIjaII ■-■• .N~H pi iLar j , l _yaj^yti 600 J-a jiS'll ^-f. V V~ l.^. MI j 
^ Ac >_n in i ^jJLaJI OAjJI j£jJI I A* jj- 8 S jijla Cj j-njl ialil j jJI ul»l _^»^U 

■ <Cl j ig. a-j JUj£l 

CiLJjjJL jjaj Cijjjj (j-i AjSjj-bVI O^aLaJl ZxC-j^tJ 

LfO I _^»V1 kjjjl V ill-la Jc LiU_il j *.Au AJ Lr lll 4jiijaJl jkjlaJt Jl^k- yi 
^Jl ji— ill ^Lj^.Vl Cjlcl u* tj jjJa I j- tx i Aj ikaJJI al* -LjIj^JI 

La LJUj ijk-fjoJ Jila ajVj JJ 4 ajIjj oLwo^aJ al>*j 

.kJJlilll <11 aL oL-^a j^alII »la ,jjSl 

%50 jl ^1 q .<jjIj^JI ^il _>*VJ <1*^ JJ i*JjJ jjj 

al ^ j iji3 jl jj jj l»\ i VLilal p-i A*> (j^Jl Cj^IUJI J-* 

»1* Jl glial j .(jAl ^Vl kill! S _>^oL*-a <-J-l J J oL^oj^kJ 

O^la^ Oi^i ^LaJI oi_JI (jj k=Ailjl J uj£* jl *i y V“*^' 

^gil . ^ ,^. J klltlj ^JLaJi yjiJol^aJl ftal*lj <-kCjlll 

JJ 0^' c^°' ^V1 (Jt 

jLffcVj .liL*.l <il ^.J (ji Otljj JJ J**- J^ ‘t "LiJ O-kHJ! cjAal-1 

llfcj ^oll J^ll ^1,1 jjaVI a^aLa-a ^lt j^J-aJI (jogUlll Jj-kLk' i <JU-a cJLai 
.C^aiJI ajji dJ ^jil (_j J j J c 

.jklt <li jiSl al« Tay-Sachs disease (_jll ck*>* ■— ‘-a 11 

>at y-i SlijJI p Jjaj jSLuJl i^jagJL* k Au aj LfiljJ LT“-^ >*J 

11* jLiiil ^ ^ JjaVl yi .CjIjI— yJl kia JLiJl vJ^Uj 

25 J-£ j_J • jl VC 4.VI cjL>a l> a ,jJ 




,25 t** v* 

^,Li .JlliJI ^ lt^- tfjt£-£l 

ya %15 j j j-f-iJt C*» {-* u^j^* jJI^aII Cj* ^85 (>» 

,_.lj_J yt CiLvVl Jj—U: yi Ji-ii ,jJ .fJUJI yj ol«^ ~ i -> J l 

^ JI>JI lifJ fJ fi*JI u\ il J sH^* t s* 'j- 4 jLiii! 

.j-^>LJI cjlSjJI yi jj£! tjtjjx 

i jail) I U JaViJI <j-a jjV^U JJUj <1977 r UJI yi _J-oVI yi a l l 

4u£jxj>H\ lyS^yA Of* <j-» C_r* yJ p la rt ^VI 0^1 

yi CiSjLlij .iil£ Ajj ^ 4^11 Cil.t a~ - v all yi yJI H 4 J CaiKaj ■Ux.jj <iaa. 

itljlj O ^ /i j . «-■»-.. ^» ^a <JajJ| jkilcVt JlLkuj Si i aa. < - Ln a. 1 1 illlt 

yaa^iJU |>.-U ' iU JJC. J^aj liLaaJJ JjVI fl*JI JMi-J 

yiJI Cuc.laIa.VI CfA fljlltj lU avl «_iVl <«<,... yj) 

yiyaJI <4tJ (J-ala. <jLi t_iyil (j-» yuLwo.1 l^ail 0~°J i<iaa H dil 

oLaj 5 ylalll lJJj y^i i^uadJI aLkocl {ym IjaC. y£ uiL^a OL»j 4jjjjJla 

y* y£l cS jLii yi < ajV jl Cul£j .JjjkJI (juViil c»lj cL a a J! -IAj jlilllj 

y _ J r> ... U j Ljjjlj wJjlaj J^*-*** l> icLua. 100 

yfJC.1^11 JOC jJLj .1984 |aLc ilVJo| J_a <aai iAll <Laa-ll illt yi Ijia^l 
<LaaJI y»-^» Cwajj .AjLIj ujLi, 490000 yJlj^a. yu-ai II ^l^-W 

Jila ylt J^uoaJl CuiyCaJl CjVILiJI yi /J-aa. clLa. 480 CuSly Liljl 
yiliiil yll La ,<la.VI yit jSLiJI yr>j-L-^J! at ,v_>L-a» 

^Ifc <jLfrijJ -%70 ya jiSt jJj yo^ali Iji^j y^jLojJl jJl^aJl yi 
Ci Uai-w Jt yj SJ^J* yaSL- _ tjlZ y-aj-aj yaaUo-JI CaJli Cua-L-^1 1984 
AJfi ya aJa-lj y4 yll I .iLaaJI gilli aJu Culi IjLi .^JLaJI yi 
jj5j J J (j £ ya y^> 1 -a*)l CiJlj Caalai ^jial w»^La» 

• <>al>aVl CaJlia Jjyla yit yUJ Ujlla.1 ylll iiL—JI lj| 

LT* >k> ^>J Lf^J^ yj^>° f-i * - * aLilV Clio Ca.La Jljjk yl Uijl JjOlauJ 
.(jjJljll yi'j^ll alkcj ^ ,<ilS yil yoVl 

LT^j4 iSji-aa yit il^Vl j^aJI yraj> Jail I C.LLat al^b 




jLfLijiJI Li&glgjjJlj djljgll ,dgLcj ^ijLill 




Sj^uuJI pb-^VI fit - 29 

cli: 4> IjJ djl. pj fiajl 1JU ,j1 tUa-VI fie. <5La. (> 

Lt^^.1 QjjljJI yi Clj^JI fJt 4 »U~ aI I J>»VI 

»LJc. oic yl A-^-j ■*» ...lill t ‘ll~ J j-L lll 4 lj l -V X J <-> ta 
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• Lia mi i (^1 p LMa. J^.lj l~» J » -v ». 1 1 jjjljjJI liljjJI (jt-l I a miIj l.il fl"f I 

U^“e ^1 J- 4 ^ Ll-^ IS^ ty 4 Lfj^ jl 

C*»llrt‘il ijjS Jl Ijjt L. I ■/>*' > n j'tai . LiAjjlj Ijj '■*' *Aa v --.a J 1 ■ -‘‘j <jtl jl 
^jJIj <li.^VI (ja joj^ 1 1 (j£ <-iL^.y I <JjL^e UL » j vjl^jl 

^y> (jVl 4-i-U. ^jJk La ol .<t j 4jjjl»Jl CildJ Lf j-a J »_LS :Lf-Lil 

.jijtVij vj jlaji ayiL\ 

J JX. f jlc. jail » > 5 j j~w ijl at ljja (j^j l iiX M jL^oliLij 

polymorphisms gjlalaJI tJI iijLLaj ^Lj^JI ^ 

(jl k_4j _>AjJI (jjj .<jJja_oJI pjlajl <-J j^ J ** (t®- 1 J ■■■ > JTjLaj (j-S LaJjljj J 
I 1 A a -v »Vl ■ j 1 *»* « a 1 *m j - ■ IL n (£jj^JI II ■*' V I ■ ■■" ^ If l^ijj j Ji» J (^1 

1 .^« • . . ji -M l iul_p (£jua (jaLiil pLojUall 6 j-A pi > ■ ■■' (jCaj jaVI 

jLajI (j^aj LaS . Jfi-lj • «1 ■■■ Lf^l jJjil -t-a ( j ^ rt tll (£.111 (j-a^>Jlj (J* ** 1 « » 

ats ,w>iii r vi ^ C£-La Jj-=>» 

.-.Ij-pfl II jl jl lilcLa-aJl jl JijjVl Cuic-1 

UfjiJI (j-a <jl >x Vt *.t <wlUl J>aVI £>-i (y-* ilUoVI (j* Lij^.j 

(jolaJI j ■ j l ' ■ -..I I ■ ( ji»iaJlj <Jt ..tall (ja ^^a lii.lll p-aaiil jji JjA.jJI Ijj 
j*Jk La p^J^ajj ^ijVI yJA-i SLii (j* ^Vl jJt <J^ tfiJI 

iauLjVI pjt <j jjIlJI SLiS jlj Ij^JI 1-^j -6VI 

(jlla. <1- 135000 jl* SLiJI ,jl Jjli tf-Ulj anthropology 

(jya J .< A. j^JI L^, *.Lak. Ji>-Alj ll*j .<aiLjjyl Sjlill la^uj La 
Ijjj-M^iJ ,<ii ji j L.L.Cavalli-Sforza cyJLi^ ^ 

i-aLi. <u ijVl jknfi vlJLi (jl ^yll iikLaJI at yi ot fcl (jli-JI jl^tl (jl 
jJij ,j^Jj oila ti>MJ a pj (ylil <iji£Jl iijjiaJl Jlijl -ij+Jt 

yillj .<^ jjJl S 0^1 L* (jJl r lt 1 ! 

.pin 92000 tyll^ L^jJJ <j j^aII Jji.J j-ij 

CjLaUJI ji.u S j^fll CiIoj .L—l (yJl CJ-^' 

lijii L^l 
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S jliJl <' jj-Aj tSj-i-dl - 1 

.<1^ 40000 Jlj*. alo JJij .sJI JL-U\ 

^—■11 JLo-4. jjt £j^ill f“* a- 4 j <k— I Jk-i. *kkL> £j^>i)l - 2 

•<k- 35000 ^ Ljjjl j^S. Jl ^Vl 

• <k- 30000 ^ kjjjt 't'J* v>^ <_r*L> - 3 

JS-SJ1 jj^aJI <j1jj ’ — 

(jJtjjjjljjJI (JikJI jl— £-» IjJJjl (jJJ iijAaJl 

jjL^iVI Jjj '*»>?•>• 6^ cs-^'j H° mo sapiens neanderlhalcnsis 

.Homo sapiens sapiens JSUJI JSLJI ^L— ^Vl Luk»l wJjjjlaJI ^JUJI 

JjV SjliJI _^LJI Ji.j ,^1* :^aj jk»-a Ji>“ <j-*l klj_>JI 

<j! J>*-> Jj'^i ijiiljaJ < /u j^JI L^.jJj4jJI tL tk ^ SS jm 

jjjjl ,_, . Jsj Ioj ^jJI j - _>k.VI (_ji _>JI L»1 <<!Lx* 35000 oIa J_^.a11 

jia Ijj “USkjjaYl S jLUl jl . J j a . a .. LJLk. .iL.it ' JI (j-*> VI 

1 L ... t k^jljl jj l*C *.| i a II ^Jja ■ — a II I \ A 1 Jjj j Utt a < j ... 15000 

LaS JLl-UI ai >‘»L jk.Ylj iL-aui JjYI :oL*l~wl 

J^j jl ^Jl l Lm)I J' a \ <ul jii , . k J 1*JI a ... a II L«1 .L&jl lljij 

^Jl^.J>J1 jA I jjI j»-l ^j-0 J I <_J l~ ~ a djL*-fl J i n J l^u'i’l j^kJC. 4 _d» jJ-aVl 5 jLflJI 

qj jlj <j!j^>JI <- tYs~i jJj ,<u$ jjjVI 5 jliJl >_i j U .., 1 jl aLs^jlj Ljjl^. 

S'-4<j a-ij ^1 .It l-a J Jj |L j-v'.'l U /ma » t u 

<^^J1 v jxaiJI J O3o5l dlijj .Ilk Cj^j^ Lf^ 1 

kj f£- j'i jl (JJJJjJjVI (jlj ^J-C 6.1 -klj j J !^y» £j \ -i'll <oj1 

J I cJkj J, .aaJl vJLlj Oit iUjVI <_&is fjj .,1^1 ^ic 

jLi .ial^JI .jjaaJl ajLjl yjj * AJI J^ol Jj-aoLij 

^ 1 ~ > » a (jl L _jJJ Cli— 3 jj 1 j~ J jj -- ^.V a . »1 JA .1 J U 

(J— s ajj— a.^j-aJI d. l'J . 1/1 4 _jjI J j Cil ft ~t Cjj ,^_jjJl— aJI 1 jkjJ 

JLj (_ r k Jj kk J JM ulU.~ ...I j1_i (JJ jj njjjjl ’ l tUi 

■ajkwJl 1-1 JJ O J JA.IaJ I jioJI J^Li. La Lr lt u.i.itji. 1 *!' 




Clj^ll iUJI 
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f-uSJI LjjJI iujljj _ 30 

LjoJI {ja (j j j. -k l > 1 1 <-Aj j-iJI L^vjJ j-uJI CjLlij (jj JiLfJI ^oluJI 

^■j ^ ii.i ol l Lij _JI ^1 _y*-ZZ Zl* ^-4 ^jaUI LaHj .ancient DNA |»jjU1 

% 2 il j ■“ ^ Hj Ljlj j . -fc .il 0 -iIljj Oujj <jjji^.lj 4 jjj 1 Sale 

1 1 J jlj u ll t. L a I f tjj ' ^ ./-> LaJ 1 jjl.ll ^y> tljjglj . j 1 >» jVI j) 4 .As^Vs aI I 

LjjJI ^ya SjjlUl q Lj b ^J I ■% J j l X I 4 j » j sJJjlLo j jJo j 1 jla » 1 4 w i J -y I 1 

lift- jgjiJl <-S_vJLO jjJI ^ LU~> 1 1 ^ya (.UJjlII (-Vjft jigfLII a~i Ijitj ^ i.tttil 

.’llj ^jj j Ij'm j ' < 4 »-v II oljjlSJI t jjj 4_uljjJl oLiiL*Jl 

• LJLv oJjakjaJI 

0 *^j j£. ^ yi irt-UI C -^ 1 J UtV ‘ ^ 

jj ^Ljj ^j a^i A$J_o kJJj ^ aljLa. j ,4 jljj j^JI 4jJ-LaJl stiLaoiU 

>- j -v lggij oJjjjjjj (iJ J jjJgJoJI ^jjloJJ jJ^iVI >. I V laII <JJj£j Jj Uj .gl j 

• SjjjS t5jil 

^'iml Lr a 4 wil l ^ .nj llj s. I lA i I I Ljj jjVl ^ j .. -Ij 

ij-oLiJ 1 ^,lji-w 1^/1 l al ^y> . 4-^a^I‘m 4_uJj sliljlj i.i. 4, « j —J LjjJI j ...I ...~i 
jgLJI 4a.U -i.Uj ; <ls. JMi ^ woolly mammoth j-gJI 

LJU. (Sj~^‘ (jj»JI 4 n .1 ■*■ /. II oLtoljjJI ^yA j w< 1 1 lilLkij ■ Ij J J I J I II J ^JiljJI 

ale jL» j^JI <jjijg> sill i.i a II LjjJI jjoj di 

• lift £jg^jaJI lj£j w>~>. ill .*-»i all |J_-oaJI ^ * mj V AJj (jjJ^La 

* * j .*■ ■ II sgiajl 4 galjJ ■". . A . I ^ 1 1 1 ^IxiVl sllJajJLl JJ jj 

.CojdiJI 



Jjlj (jljU-s- LjsJjjggJI jJUJl < JlaJI lift ,ji IjLot (jj ill Jf-iil (j»J 

Egyptology o^^Jl jliVI |»Jc «-lja.VI ^ ^ jftj .S.Paabo 
JjJ^JIj ^jAIII LjaJI Jja. daj ^ LJLi Jgujj <j»jl»JI 0JjUj S_idlj 
molecular processes L-iVij-iJI ^1 jjj-j— llj ^jj_LlJI ^_jjl_lJI ^ j^ j-ll 
^ j^Lj jj^aJI Iaj .(jiljjll jjill' Cs- iljj-^JI 






sl}LsA£.j JjLa. (jB 
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L^JjaJlj djjll f jie-j Ci^ 1 



L« > a-v'La Sj jji. _y> viiil£ (jjJlj <j— 2250 ^Jl 2310 Jjj LJ L^omjli 

Sjil aII a.u-k jJI iLi w> laJI jil dJj .ioij-iJI a a mj 

molecular ^LmiloAiVl jj-4 JjSIjjJI «i»Laj l» al l Lmljjj ^Liil 

.1 v .~<M (ij5 Lij fjjill LijJI g-iJj ali j .cloning 

^ ...'■ ^Jj ^ . <a! 1 Loll Lail ■ if I LfJ £_jliJI LijJI jjl^ij I ,J .11 _^15L~H J 

jjLl J j~.*\ ' 1 1 J .^-v . Jjlj LaaJ VJ Q «A"u jj . » . .. V J .l^ i ml J J j£-aj a Jjis 

La jl VJ JAill Ijjl ,j-« fi._>JL»J ‘iSJ^i J-“°^ i> LijJ £-*jj L“ 

. JjjJI vli ja JJLi LLjia Ciljltl tLi-Jl ^ i h") mi LijJI jl jJi i ft .U^ 1 1 I j_A 

(.Laic < 4. J.~»JI alji uJ J LijJI <-ml jJ jjJJ 4 a I ,XS[* 

4 .L . -v I I .".I hinII J j^^aJI LijJI 4_mljJ ^Jl 4 !*> i JaJI Lj^jJjjjJI 

.*.1* .Af ^ a ^.*.1^ liiajlj 4 \ L i 1 1 .-. l m\ I I j d .j A.H mitochondria 

5ji» .<-> Sjjj-J • <5L2cJ I 1 ^ L'ia~> L^Liil J^Jj Sj j* *- «~> organelles 

LijJI j_i a~ij j .claJl al^j aJj^-j-aJI ■’ll* Jc <Blau Sjj-loj LijJI (j-a 
<-ml j jJ I j -at a 4 U %_> La aj^laj Jjj-o * r j ■■■■ mitochondrial DNA ^ ^ ^ II 

^fAlaJI LijJI 4_mljJ Q JjljLl jjj 4 a l~. ^ a II .-.I a A*-, oil Jjjj CjLS^LjJI 

<All m <JU tliJI Jjja JSjLlJ 4j jji jLmi| ^LaJ ^^ic jJjcl a JC jia 
(jjL-na £jj jj»j Little Salt Spring ^ ••■ oJ j_m J~ >1 <'■ ... 7000 Sx® 

ljyii.1 (j-aJ^M I J 4 J a I J II . II LijJI .-.M J..I ...' A aaljj .Ijj jjii ,ji 

«il] j (LaiaJI ^ laj.tuj ^Jj . Jjj jmoljLaJI LSjj^at ^1^ 5j clL 

(Laiail jjV jit jijjl ji ^IjjJI ^^illl lift ,j1 J^llll 

LSj-jal (jL-i-m cS J— 1 m>L aaaaJ I >li3L ml mi (j_C j ^A<H _>_Xj j»— 1 

Oi J-4»LcaJI 

Zjlia {jC. >_iLclll >-LL S (^jJcLmli (jj jlivl tLaiaJ iuJa. I_ULS (jjj 
<5^ W^! y^i fj jJ* 5^aUl jaCj .oL>i.t Ji ^ Lajjj <j3 ji. ^ 

ct“ aj^ tfjl J LiiLaic J^jjjl elli ji JJLa Laji 
^LlJI { _ykx jj jjjJI 4Jj Oj^l ^ jJI jxVI .j.Lc J_mliJl j jJLc (^jLmJI 
( _ r Jit JSj^ J^j _>aliaJI dt t^Ja.1 .^i >ajl miiLkJ OJ4a.j 4jjiiJI 

cUjdJ < ian mv > ^ O^fJi JJj Ljj_,ji a JAJL ^a ilaLJI ^ (jjji J*J»J 
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l! ■ j I I 1 .-<■ jl j t til (.Laic jlklLi I ■ a ■ . . . \1 * 1 1 Lfj u , jjall 

.-■M ...1 ..." idj IjlS-a'ij JU-tll jkUaf. ^loi JU Ja lijJI Jl • -.*■’ ...1 
Lfla ilolaJI codon 5 j-ol J1 JJ-S Lila. J j^-tajlfc _ LjjjJI 

tfjja V cd2(C-T) ialllll S>l Jl ^ 1 5J1 JJiSj FSC-8(-AA) 

U . S-. .Mjlall j-a_JI (j lS ■ * “ Ly* %13 Jljja. <Jlall SjalJI (J-* J JJ * ■ 1 1 1 JaL. -k . _ tj 
4 .*. .j ^ 11 U nk . U Mill Jk JS1 Ja J^k.lj J4-» .<i-a HI I SjalJI L _ r a v t . l- t I I 
.J-uaVI ^^Sjl jjLalc JikJI jl .iSl La- 6 US jl j-kdUJI Ills j (j-S IjUllll 




J JrfOAJI 

<li=iiil(g jllijdl <L&jjl fdlc 




f.LASJI j pU^VI j^-Lc- - 31 

(J-* f-*VI j-MUaJI J-» (jX.j^UI s_JoJI ylS aJjli.l Ci -mJ-l Sjl* (_p^- 

(jJ! y^l Jj-^j (>> jkijJLij liUoj yi cAJLi^Jl 

yi cJlj L» 4 tW.ll JjLu.aII l _ r o 4 Lj V[ • <-° ■> i~i^ 

Lr k, .<Jj-wVl (_>Aaj j^c. <JJ^.1 yi (jtj-UI ._JaJI J-*£ 
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( JLJI lj_A jft'Lt'ij .JLJI <jLi La (jaaJiiJ <‘i unj Jj-4 • *■ .dJj 

(jl_i iVill jO-a&Ia J il-w~ 11 <xU\ tXA O^jlA < ^ ^ Ir < « a_i ^ lr. j‘n) 

ojjfc J JJ ji g i j_kl jl V| J j~ «JI <ii JjUu Oil! j»oJl <jJ 

aOJb ^jJI <JoA_i JjS a t -v » M £_i_ij ,<j 4 .*■ .*.^11 \ fl L -- > I •■•»■) d * fi 1 1 

jl ft -|_^»jVI Jr. (jjA Laoic <j CLt . d l ijJ j^jJI JjlSJl JJ Jjjci 

ijJj ajj jy v < I c -»- ^j -1 £jjj jl^ Lbilt <j < /l iii <J I jjJ l J^yJLj d_xi_J! ajjt 

^ *k k .u^KJl j -* I I wjivJl Lg_aLol 1-iL OJ « U L -.. ■ 1 1 a J J *dl <jL«idl &OA . 4 mWl 
.•*>1 .-.r, U j t~>_i jj o V LvJ 1 dli ^_3 j .(_f <J j 1 > fJ Ij^lc 

Ijjs lj-a Jjj (J$ jl f J*a II j*J ■ l^j llji a . ~ i 1 (juLuitS Lj-iJI J a)U mj Lf jJI 

"■ J ^-a <jL^j (jjj -!■»»< <j Genome d l i ^ j fJLaJl 

dij Aj a.Ja~ j£juj jt .ft jl .«_A£) l» fu l <Lua CulS I a jjd 

J dial , jr-waid. J ale Ij j j Ua j I lA^ rt) ) j* .^LaqVI o La- Atarj 

c^-A~i Jc <JVjJJ DNA fingerprint oiljjJl <-«— qjJI SjLc jL^VI l > qaj 
.La j&a OOda-j Ijj <jjC j-o LS^Unjl La ,_>-=dd. *~±jA 

1 1 alfi . Ill .« > Vi J l liujv j* o ' A w> J l LuiljJ jl 

Ji y oa .t. j* I 4 JJ 0 J JJ UoJI {y oLJ^j J j^-j (j-'l 

restriction i.j_^JI <-dudJI <J^kJI ^j^iJI JSJd' jil 

UJl jLiliV' altj .fragment length polymorphisms (RFLPs) 

j>£ ^Jaill 6 la J^sij .restriction enzymes Sj-ddl oLoa^VI lxk3 

^^jviL, jiaxj .gel electrophoresis 

. .*i\ i n « . A l j . j i -v ...~ jj t*.f RFLPs Jl- ^ nit probe jL «« 

.(32 JidJl^ 4 j t a m Ocil ^Li (j-k. <iSb 

<d,Laj ^>AJI ^kil Jc. jJ^dll 3>ik.j 

d i. I lij A j lI ■ ^ ,"j \ \'*r ^ If <aj!jjJ 1 ■ »J I A . ^. . M 4 C- 1 A J jl .<UjliJI 

(j-k jl ,a J« A ( _ r k jl .Soar, o'^kw ^J' JJ*J iajai fJ <xlA jaaJI 

51»da. Ldil J[ dJj J J-iiJl Jjajj .sl>«' ilr* jj^-o tsS^ 
Jaj .polymerase chain reaction (PCR) ^L .J.tJI JtliUI f— L 

.o'jaJI ^a olxi Sac. San.1 j La < »L i ^c. 
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jil «J *5/ J-^> (jJI l_)^j I <AjaJI 4 aaIjJ pi nil 

Lfil V| La jx£ -Aj’i »* II i ’ll* ^x.jJL>j .ILa Lftl w'-v jS j 

u-» jj_>i _>-““ 1988 j»LxJI jjJj .ajLiat cjI _>a jjj JjjJI jLL^.[ ^ o-o-aI— 
(jJJ . ^1 ft aAj Vlj LjAj LiLt <jjJ {jA ^~it i jl«*~ 4 aaIjJ 

atLLtJ txt llaj ^iJI 5 jjl V| .LLLLj yj < « ■ » «1 1 OjJIj 

hllljJuJ^ ^jLauJ ftjJI <ji JjJaI] ^ aII i m y* t y a» JflJ I q-a-maj -J j^tl l 

j-JuLxaJ I ^"k ill 6»1^J .Si ^yd]\ at ^j| Ij-A ^jLj jfcjl 

(jjj SjJLjJI ju.vVIt qIiu Stj-oJIj I Ljj Sj^jfc.j^oJI <jll j^JI CjLqjUaII 

t_iV! Ll^.jJj_lJ 1 a Laic. (Jiojj .a I L yjVI ,jJa£.ij i^I^-j) 

“~''j'‘ “" ^ *gj .Ual ,<Jjaill aJA jliJ CkljJI tlLIj -t'.a a 1 1 ^_fl ,2 iIjaJI 

a.w~mjl cLiVjil (jJ| ^LiLl (^J j-Lj Jaj < -I'.'-i al jaI 34 CioJLL 

1j£ jLii ^jjll JjA (JJjSjjaI Ijjl5k jVjVI pLI [jl tiki. jjaVI 

CjLjjI Jjlj a j ...jjt oJLi j3j .oli j~ »a.. l l _>A.ljl ^ jxLjjji ^ 

l_.-a.jl (-Lolxi Clili "ijjA-lj .(33 J *\ . t i l l j (^fjlcjJ <Aafl (^jljjil I_> n > » II 
jjAUA ... i _ r ^J V <JLjkJI oLaSLa^oJI <]... ! . u yi a joj£ oVja, Olkj^JI 
j-iLii {^illj j Jlij jk^jl ^jJl .jjjwVI ^SjjaVI i_»tMJI iO.J. S impson 
.1995 ^Ull r UJI SjillJI oLiLi. ^ 

jiJ iLuafl <jA Oj iV^I ioixaJI pU^VI jU* - 32 

LiLiJ jj Sj-uaLiS 

yJljA. j*lj (5 jJI <jjjLajj <JjLc. 1917 j»L«JI yj 1 l'i ^ ni Iajj 

jljjJl Jj yit <(J jljJl Vj^j' J a ^-^aL5 <j-w 

yj oLujLjl J^la ^ai J_>La jj-i Lj-^J aj ~ . *a ajiilr.1 ^>j11I 

(j^s>f) jj" l> y-jL-11 JJ ^ 

Cit a jl Jjjlill Ci lllkj l (^o Jjlj <a1a Jl+jl tfjJI o_.i l I jljDI ^ • fc. l al 1917 

f-AjVjlj <1 jJ--.A^n <-la.J jj 1 ,^-jLaII 'ijSjj j ^ r»_tft ll :4_jJ J>— a J-S 
i (34 J< .M l) 0 — ^<l lj .SLauLI— lilj «t^jLaj iLiLjljj .LiJjl < ^.a^ JI 
LjAJjj .j- J^O II OjL5 _>a 1 Aij .^OaJl JyA C^Ijj <1jL*J 1 ui J n <iL^.y L) 
t>*J Lj^lt (jAaI^JI ui-u illaJI yit frl a k ftlL .Jji-uaijjjj tjjSL 




•w-j-sj! f+Lij .^jVi .1^1 -sn ^iiiJi -i/jS#; u-o - 34 J^ 1 



^ Jj u-^j j fli .<jjUJI t>> t— j*j 

<jj Cll ft *>■! jjl £-jj_lJI ^yC. >-» !_f-i 4i* <UC J ijM-k ll (JjVjJI cj ^‘ ‘ ^*~>~ > 
J£Lfl jjI Jaj ^Jj J i t . tl lo OVjla»* 0*Lj jjSJ j .1-j^jLojj <J1U LILi 
Moscow iL*. .<* 1989 ^U. (jL*^ ^ .Sj-alU 

(j^ «* <jl (jic-1 i ( jjl amj« «i— (jJLc. j— • (Jj-*^»Lij News 

,jJc jkj> Ur f (jJt fJUJI 

>.i ■■■•» .L^ '><) j 6JOA. (_S jjl < « I ■■> AA-i 

^0 «lol£ OAJ LfJLij-o ^1 IjUl <->1j j 

.jLL ^1 

U . * ‘ M *‘ L 1 1591 (j^Jj^) j>°-* y»J 

LJjIj iijJj. wi jjLojj iljLc. LLij *.Uj lao.j^co 

(jn« ^ JSLla aj^-^ Ifu^ ^UqjJI (j-» <xlaj 1000 j^>£- > t. ^1 1 > N^ >1 1 

£-* Jijj La I j-Aj (jj>i.T ^ jljl L° *JJ^j ^Vjlj *i>L*l 
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iL&jj jil (jlia jj 6J^J Slj4»lj jkJtl OL <jljj 

.photographic superimposition ._ki£jill ^_A> jL^cLj 

■ ^l^JjiLa (_J jLo <G1 jIj (jjliJI V jS^j j-uajjJ! L r *A> jJI t-LailJI ^V i * ...1 

j All . Jr. 1 1 tLJc. (2 j-“ Sjc. 1 ...all Cl^ujjJI ■■■! Ul ...1 1 .r.iLU . 

► V j-* £-3AlkJj .fUkxJI J (jlj— .VI LLSj <— .IjJlJ I-Ijj jl» -LuLk {_ya JJ-oVI 

j i al l < \ 1 1 I ■ ...1~ ...I ‘.1 iijjJI a ijaa.1l aUlxJI 

j_ij i^tjjLLI jiiLj (jk^ 1992 ( j Jjl.1 o-° >it o— «LLll ^ j 
^JJ cVjAaJI Jx^k JJj&j ol ^ ft -k ^ rt Jil-i. (>> .<jIjjJI jkk (jj i^kL 

.^llkijill !_JaJ I |kic. JM JjjIjCJIj I d~ ml jJ (J-C. jij LjUojjj 

l >i-l r LLxJI ^_a ^ u-lt y-51jj (S J y-lt vjl — 

. frLujj ibis 4^6 J SjljJ <J ua L^Jojjj {_ya l ...afk ^jLi ^i~i ilkoVI 

LfjJkl ^ cilj £-« Ijjjku l Jl jjojDI i=kj j LUj >^L"ktl I < ^V tj cJuLkjj 

.0jlllJI iLilL-J j ^k ktll k_k> ji jLkj[ .! « o-kL. j «£_>jjjl j j J .(joJI 

Ij-kUj J jjJ _>jJ (jt > .t (jl kjjjLLl £jl5li _V“VL lj-4 fJj 

^-^ki VjSjj j^.t ll £l .ki^jL»jj ^jj^. jjSVI 

%ikt jJI cUj jjj L-ujjj jj SjjL^JI <jjL»Jlj <j-mI » mil «_tjjlaJI .1899 
< 8 » t i w> {ya 4 jVf . jjkl . ilU Jjl VI ^jjJI ^ya (jl5k Lki .cU3j y. ft ..." jkj 
i^Liill jjljj .(jilj .^LUI utalJl 5 j j-kj-aj VjSLkj *LbJj 

4Ajj]oj ■ ■ t "“ .“il ni . 6 1 a .*.'iK 4 ft »..a 1 1 jl |^iu 

^jUUI .jjikkkjjSJjS .J ^ i i ll CkA.1 jjjl L _yki J <C 5^1 ifa. i> j 

jk rt iill JL k t ' ikul vikk Ai j LiUoj^j {ya <ii j-a . ...... <1> jk j »' -r tLLc^ 

U^lj L>J 4 -^jj (jj kUJ oil^j LfJI tj^UI jljl 

.j^CkkiJI »Ljjj1 ^y* fJkj ^joikU -k I ii.kJklj * .tt .a j J J ilaljj 

clJj J-J ^ klklillk< jl ,1 J.\< aLoiaJI ^ Jjlll Lr lt 

■ < * « JI kikkajl dk J JJJJ ^ if- SjSjj J .^..al l ^ lUf ^ya <Jjolj....aJl 

c y° k-illaJI ,jJ[ <k^.jjJI j3jj jVl < I L a j_a o » »Jj 

ijJI ,j^ -k_ t i ll ^-1 <lzk ( _ r U. 4k>f .-A jjk all J ^.l J.^ ..,- ^LLLJl 

.1994 (jJjj) j>a3 Jjill jvjij iiiljjJI Ckajj .kijiLajj Lf -k J>k jjSVI 
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jkJt jiqa a (_*J 1 5_>a 1I J Ifj k_iJ jj <jjt jJLxJI 

kitl^j .oj^LjjLo <^Vj J l jljjJ ^IHI Jil^oVI 

<J>-V jJI kit £-a JLlI lit oi-iUaj jl lOJjlo ^ Lo£ ktiajl 

l k.ujj * j .-^.1 ii Lai (£j Jaj a j-U~. 1 1 j .V j ■ .-. >« 1 1 

_>J-AAJ Jc. <Jkj til .*‘k‘k -k I I ^. 1 -k.l *liia.l j£ » ji^joJl jxVI Lai « M •■■ ■ 

j > ft " 4_k_ii i . ... i~ ... i-.y 

^t . Vk .^ a J 4 .J..JA ~ *r J 1 fjAA. I 1 - *'~ ml '■! Lai ~iVv MJ 

al_JI kit ■•■ ja~ ... lj .5 J jitaJI 1 . ..A' ... I 'll l+il 1921 jalc J A k ...a'.ll 

,-kiki ^ i^j^V i ;.^i oLV jl Jl ki>jkU ot J| sw kit 
Lj] v ... I . alj^JI kit tZiJjC-j .l-iaka. J <jVj J >a •■■“ jl jl <i Uii 

1 ^iXkO jaa I j ■ X |j_lc Ufljj A ila. a 1984 jkljJI i^ijj Jk jjl 

al ja\ ^ £j JjoJI jJjLLi JjLiujj jvL=k-“ jk jja^o ij-AJ IfJjJ 

<j 1 . iVkXj J jjX-JLjj l _ > IUJJ a _^aoLj k-j-Ji CijI l+jl la A il 

111 {j* I .la. I^yi jjitlLiL y-al^JI (jl^J .1917 ^Ic. j-mqjaII J3j 

Jjj l-f- 1 ! 4 ‘»kri 1^0 J «L$jL^a. Jo^oLt JSkJ jJjj jl£j (jj-k"J.lil 

<jl J J j .L$-j ^J] jUa JM {jL. ■ — t i /CI I J»jij <Ja kliL^aj -a - l l ^ 1 » k f»-k (jj-oLlj 

J jJjLLi JjLkj ■ I l_.l-v~. <Jj Lit ^y> ZlLc. ii .1 ^ oL^j^aJI JbLL 

^ujjJI aMi'.ll A . > A -W ,-kAltL j ,<Jj j M all u t ,n~i .maII < j i» Jl l it 1 k_J U=k-J 

,<j jU A. Jc. jkljiVl tif*- jjjjLLi < A^-k al l ^jja .. iLl rk i Oj jijj kill jj 

JkJI 4 .^ft'kl JJ J ikLl CkkkLa. JS Jj ‘klij kill Ak.ia.JI cJUaj 
iajiUI CkljJI itljjJI <jjo 1 xJI JjJLajJlj klilj t-L H < I _ k>ll < _ i ^ lai 

Lai j^aVl kitj ^la jot _ jJjj Ld Jt _ JJj kjj 

kiJ j {y> v_, j^JI Jai JLJJI Jjj < 1 aaJI jxLkkkliL j* 1 J V[ «Lu> 

jjaJl 

<l«l£ <!iUa£.L J . Vhm aII <^£- £,^1 j Jil-Lki, JjLa-j 

kill JLLaII Ja .1 Jl IfJLk^jl J^kjj <lc 60 it t>aL« J UJ ^' 1 " * ^ 

Jl J-ojli ul jJIjLL^, |»ia. jjlSj .LtUaj^J J ^J-^JI k-JaJLi 4 k' -k k ^'i a I I 

* ij« » »ll lj ■ ..l~ . ..I '.1 alii* ,j1 < ^k-_k~k‘i 




► UOJIj fit. 



•jjjLoJVI aij -.ill gVtftl l jJ r>-> 1 .jJUJI (j* >— JtaJI (J-* 

laiLoJl liV cjLIaxj ^11. (j-Lc <jLi (j^ijjJI ■ . ‘j l.J 

1 j * .1 .x l ■ >*l .* ■■•••■ 1 ^ . i J ■ » ■ ^ J~ ■■•* | O-o-ll L^jl ^-Lc. <j| jl 

{ 5 11 1 oa j t K JI iijAa jjla.lJI J^ji < J o^J-V 

<Jni* ..»! (^lll ja -> -a l l j>-jJ ^ jij j_>2JI lli j-» I I Li) (j-li- 

jl t- Ui JI kitJ La ^Jj .(_5 j£ 1U <J J oll a . I AJj jkjjJ) djj til CliA 11. V 
(•IjjlII <j15j <. i 1 <■»> lij-La jl£ j> ^ . « JI jtj f-j-l (jLp (jl a*a J l Ijlajl 
O-Iaj ttajJI <jOO_i JHV O (jj (_£ jlJ <iat ,1 >-lJI - ^>L jJo 

<~i 1 » II cili ■* J --'j^ j .'— a t nj*i . a tll »_ ij i t ijl jj-s liV <jj$ y a ciat 
jjJI JtU (-LtJjJI J ■ j , laiLoJl «■ I « *> .* JCL CiaiLaJ £_jllll jlaVI J i » « 

til Jolaijl CaaiaJI CulS j£Jj AaaaJI j-a liv 0-1 till .lit ' k i a Jl JLmoAIloI 

>A.L £jl<JI (^ilj^l li^aaJI (S^ 1 «^J j - 6 (> V j-^ajiJI <li>Uj 

SjjjS CiLa jta Cl >» V[ La til jl ii jJLa ^jJI ^il j liA.1 ^1 

La <La(£ iiaa JAj LiLaJI j Q U~ I 1920 jalt Cxilal j-aj L^itaa. JHA. 

1 . ... 1 * ...I'.t Lj_lLi ttcj Yl ( 4 J 

J-LliJI jaJjJI 4jjJ jta (_jA-laJ J jL Liaa j-a Cj j -a=J I 

^ otla-LJl (j-* J i*tjiVl dij . L-^tl^Lil til jl ,j-L. 

Jjjifc .jj— jail til SjLjj ^jii .CijL^jjj j)j>— 

o j» Mill Cia^l-i .ajii ■ n a jJuii <j -~.a .^1 ■ aj jl^a ^ 1 c. ■ .VC 1 1 . 1-w t J ^_fl 

iS S 1 ■ “" cr^ - ^ tail tK ^.i j i ijLaLa. (Jj J- aa Lfa C»*j-*J 

Ci—jJ ^Ul oUll La Lai iillka lijjJI jl CaallJI Cail^J .^1 Jj 
jt j^jtiaii jaVl I1 a jia joJj .L^ll^Lt ■-■ ...J til jl 5a$ jaj LiLaJl 
ij-aiLi jik.1 <ia1 Ij . Ji .. .til JaaJL ^ j>«jjil til jl »l£.jVI a 

.j^itaJJ Vj^ai Laujj 

^Lal > 4 .> j a. -J I Lilj jJl J»lc t_iijil a J Li-all t^ Liatii JSj < . — all alA ,_jiLi 

JaAaaJ |»aVI Si J Vi g j.aaa jl Lelj Jalaij jl Loti .Cauii CiLiy »U»iJI 

.ciai^Jlj JjJI jtflolj <JlajJI 





jlj^Lill £^£*11 £0pjju3 




^jAJI £j^uia — 33 

Human c$j->£tpi < jh\a (HUGO) <t*)S ^nU i 

j^jkJI oL-aj L»j^ 1977 ^.l*. c*.jl ^ill Genome Organization 

^LJlHaJl 5tl Ji 5 jii ^ljj ,id]j jj_jj .bjl .-■! ,l l~~.^l l StljU ctij-uijJI 

illS l+^Jj O^SJI Jjlc ^ ^LlijU J-lSil yiljjll 





Z\jjl\ fJtj iLaJI 
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■•'I ‘ xaj cULld! CjIpI .ji £_OJ !J »*■ -.11 ^ Jvi £_OJ . 4 l'v« I Ij>- - < .1 I .11 

Sjjlj * ^ a 1 1 I nil o Jjlj^Lo ir j — > <V> >jJI ^La^lia-ll cL* ^ J A< 

,<^ul _)jJI CjVjUi ( _ r lc- <£^^4 J 

JJ (j-ka-all S p(_^i 4 1 '. t-*c a. I jjx. ( jJ j VI <JtUaJI <L ■*■»! idl CaJlfaj 

Department of <5lXJI <Jl£ j 1984 ^.L. ^LJ^.1 oLii 

^liJI * * r ojjljJI . «t *■ a K .*. n i Energy 

u-t,j Cjiss tf >yi vujji ijijiJi ji 

L-a^jJ jVvi CjljilaJI &Xk » kl 4o ^ l jl jj XA* ! T , A . 1 1 -L^-Vj 

_uS jlii ejULldl Stl^ii Jxii Cy^i cffdl dl j JjL»j Jjj L> jt ll a 

Sjc <li-ual Ca-a.^L lx* ^,-i c»l*Jl oLiJildl xlx Laoitj 

(jJLj jj-lc ^jj»iluJI lx* jjjLj * — lx* J,ja. 

yill liLttjLuJI ^IjxXMtl oLjli-ej ( _ F J I iiL^yij i<jlx*1 AjJsjj <JJJ-dl 
(j jA^l i) Lt LLua ly M .i M J . <-ai <^1*1*31 l^jJI JaAJ ■** 

■ jjl^A jlajJ <K4 Lo .£ j^AJl -Lvl J .IjbjjA&jjl 

Lr lv^j .xJjj-Kj-ii ipl^il Xfclj jVj J 4 -k K.l l I xjjj «<jIxl!I y-i* 

viL>-jl ilLi. ^ * » X. La . jVj j ^x3L Cilill » » K_ i - ^,1 

pi x o II Cj^JI pLj i*11 

IxjJ (^xjxJI (^U-aLVI flxll-J (jXj < - K4.» ll CjpL. jki 

100000 Jxoaj iUljill ^.i Ja*U xJj 4i * jxLa Cjjoi Ji* 

lx* Lr° *- -1 ■■■ 30000 ^llxj £jj-La! 1 ,j1 La .4laJI ^ 

.JavII ^ */ J » t ill 

jjj jjljJI pLoJjJI <* ^ * > 4 dll-* Xxj— al .1986 ^lt >-L. Ai aa 
jaa.^'il J^^aJI ^iSJ j <1>*^J JL>4 0^ j-4^1 U j - > 6^ 6i*^' 

lf-aLal*l CjX. 1 jj JLSjjj-eVI <4Uall <l\ij XulS jjia (jJlj — • (j-lt 

lifl J C^jL^uJl f^lill LaS 

Sjj-ki. (j-Jl p Laid l ( a - h» A Lfi*l Sj-aiS X.1 ^.L-alftVI 
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J< A t VO ^jJI 4 "»■ ^ ^ 1 ol... uj^o 

a~ a VI <iO (jilj <jjjaJI iLajVl v—i-s jjj 

■ f K .‘.< II Ma. JJojl fcjj “ioUj 

(^ta-oil tliLJlTlftJl 5olj3 Juii IjLo-i j j^cJl >_iaA jj-ll JjVI (j-jLj 

La jji~i V pLJUj pi ftjlc. 0(_; jLLll jjjj .qUH Via II 5 >1 ji tUiil 

Vwi J-i 3^J <«_ijjX4 jAt v-jJ -o oJ 0-1 ^a.Ja> LS^ J » "“ ^ J * j j » * 

La V -3 .(jLhujiVl jit SjjA J_aj) kliLLuaJI a ^ ' fl 1 ..tt*i < k t 

CtSJi (J-* 1 n r»J Lj Lki^c. IjJj o LUa. I I aJJb LfJ j A ^Sa j ,jjJl Cili-vi j_>aJI u-4 
ndlj JJU ijjJcJI (jli Ij^Aj u-1 1 i) : > tt j Jo j vjjJU V JJ .JjliiJjjjJ) 

. CjLiaoJIj ajvA wijUi J J. U-w j ^jjjl jkLol < j~ « « J^i-vj 

^pJI oLuaJI ^JJ J^ojJI jjj ^jaIuJI jtLua j < dl j ^JJ “LiL^yLt 
^ jC-...ll J ^UajjiJl ^Ijpl > al ft II vl>Li^jJ 1 _^4 »La— JJ a j 

^Ll j.a. 1 <jl £-k jj ,j1 ^ )Iv'i . m'i "i «l x * l a .(jiLaJl » all’ll ^l^il 
' r i,i “ < IjLaj LLo j^i i JlLii -k j jj fS <i v >x-» .-a 1 1 

I^J^4*i- 'I ■ t . » un (j\ ^jC. jt , < CJ I v-j^JU di LiiSLIj .1 *»~l ^Jl Ijl >7t imI LvL^J-o 

• lidit 

<Jli-a <jli li* e»> ^^ ^jjJl oLa.1j^sVI Cyj 

Jjt olij lLn 1 jjo-oJ C»L31~*iaH atljjj (_J jti-j jAj a > . a'l - Q 

4 Jrv u U I ajjJlj Drosophila melanogastcr i^UJI oLjj 5 jlilli 
.Escherichia coli Li ji ^iJl yeast ajja^Ulj nemalode worm 

j Jt (>o 4il J jMI :^»AA-J qGjIa Jl 6 IfJ Sal^ill (jjljj 

lt i t^AA.! LLiij (jU li^Jj 3 ^--^ L> 1 — I 

.^1 ,jj L-ljj 3 jj 1» ^ u-3-i: 3 ^ >r i ^ 3 1 — 

J^**m ^L*j» jit iiii o3 CiUlu jl.t.lll UaJl jjkZ 3 ^ 

atlji CiI ijsll jLuJ 4 .lug 3 L 1 - j c -.^1 1 jj£. ellj 

jLill ait jjjJl jltj 3 ^-“*jyi ait Cjltl jill iiij jji Ijl J 4 — cl q -j - r . i 
3. 1 >^ <i^«J L— ,L -1 LjLLaJI 3 li .IjiAj .JUJ) Jljj— (j-L 

■£. J j -“ a " sjJSij jLaul jj^p Lfiilj 




jLaJl 
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V I a . 1 -k-~ « 1 1 CjLV jJt jjJ <^_i^JI j^_^a jj 

...) JjLl (J-Sj .'Ojby jj-^lj u-*jL?. jj^oJI £j>iuJ1 

jalc. jU jj-i <ia (Jl i*i ««< l j jLc <jilj >_a toiJI lx* j jJjj 1988 

^jUI 4> .nil jS JjJU <£ J.1 .?■ m &jf jl CtaJ £j_^AaJI ^ i ff-il J .1992 
£yaj A 1 1 l rw 1 1 ojjLJI (j*> *tiVI Lluj ,>al]l <5llaJI 

.aX=klj <kl'i ^ lr .lj - -> all CitLAa tUUJI ■ tuajj CiLa jl» all JjLkj I * *1 

<Lki 1 taa I !_>.> jij Cantor j jjjlS j *■'■ <1990 ^Lr. u-ij 

1^“- Jj^ - l£>“^ : ^^JJ f+*» uLP*- 

:je ^nJl dlj Ujj^ ^Ul ^ilx*VI ,^1 t>j .*1995-1991 c,lji~, 

Jj l ■ — i VI jjn uLuaJI <Ui jv «1 j »1 _ 1 

. Lj^JLjJI { j ka-aJI a*l_^LI »Xu Ju ll cA j j-l lH _ 2 

. a jLiil qIVj^II jxiAm _ 3 

(jJ CilbaJl ^SLalj Jajl >i. jx-vkZi <Jlii jjjJJ^£ £-»l - 4 

-Al l Jjjl jjjl wmSjjJI atljilj jlll 

j^j ^Ul^Vlj ^^LUIj j^bJI ^-*2^*1 - 5 

Jjj -l~ 17.5) 1988 ^Lc. “Lk-^ijla CiV um £jj-£<«*JI lx* W 

.(S^aVI <iUJI <JKjJ jVjJ 10.7 J y*^ <“J> 

Lji— jV Jj u^® 200 J jL *e L* jjJl J;><^JI 'x* ul 
_y> 15 jl 14 l _ r± ^,\Z ^jjAJI 5 j1j| c.lkU.4^ .^jU' J ^' ^all 

JSJ <jS ^v^V) oj^IaJI ciLYjJI *L^il > al ' i. - t-j ,ji Oj- > •“■! 1 

j-iljji X»Xa^ !»_i> jiSl jl 1 ~ n jSj-0 JS u~j Jj > -V~V U^ 0 ‘-ix* Lfj-a Xxlj 

.Clif. Cilja.-k.il iajlj^j 

(j-i C< j jlaj j CiLjj ji ^jj-i-JI li* Jja. SjLkJI C-LUllaJI Jjl J_aj 
Jxi L» .<J Lf^Lkl*l C , jl (J tlxL ,jl V[ .<jS jaaVI oX -kV j) CiLVjll 
ylll OlxLJI Jjlj .Jail-kJl LdU bj*^ ul ^ 

idj-il Z i . i ^ * .‘i»~. j i j U~ Cj jl jl ill jjLaLJI jj — 4 1 ) *1 -*■ * >-* I Ci-llcl 
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lii <i5 j jjJi yi 100000 Ja*-oj Ijj — II cjUJliio 

,ja j iU^all cjI ^-U L» c*VI <£. jAy* <jt. Sjlit j-*j <1991 jk.lt Jig ■% I t 
<jaLlJI .<dLJllLJ JaKJI J^UI LiUJI ,> ^ u~ym-A ^l-u 

.5 Jjark.ll (jja-o Seljil Laa>li jj <-vjj jjVI <t ja ^ a l l O-vu—l <jJL*Jl ^ (_J jivVI 

£jj^iv*JI fUjlj wUllidl St-IjS j^LjaII ^aj 

■ ill a. a Jj»UaJI J jf y a)) jLatV) ^Oj Lj.lAl IjJ J)j t -k.~ 1 1 ^ /L a.a 2005 ^Lc 

<_jjUa J jk-fij jjl £-5 jjj V liiSJj -A^oja-jJ <ig—j .IjljtVt Jjjlall jjlxjl vlaJil 
villa oljtj <jj A jluJI jjlJI Vj slvSjJI klLlj u^- c»l tj ^ tl (ja J J Jt 

t_Lv£j oIjjaJI villa ■ *■' j ° » -•■ Lf lt <al* ■Wkll oljilnll Jjjlj V J olVj^ II 

,jlll u—VI (^oj-va- ut* -,ja»jaJI (jJl 

.Ajlfill jjavlj AjIojJI cf i»j J^jj-kivall Jla^J (jli 1 j5Lij .(^ja. 1 iLa-jl If j lt 







(^lj) J-l, 
^kaJI 

i^iJI LiUJI 



acquired immune deficiency syndromc(AIDS) 

(j^yi) jj .} i iv,xi* 



bone marrow transplantation 

fJuJI 

bovine spongiform j^L. Jl _>• 

encephalopathy (^iJl jji*. ,>_>.) 
breast cancer ^ jiJI 

building blocks <^LJI JSJ1 



acute hemolytic anemia 



jU JiUil 
liil _ yJ^UI JS-SJI 
JJUI JiL- 



amyloid nephropathy i^l ^iill < 



cataract ^Jl r fc*J 

cellular control systems o^lijl ImI>^ 11 fib 
chorion villi ».. , i i UiUll 

chromatid ^ 

chromosome ^ 

claw hands ^jL« j* 

code .: J i. 



Anthropology (pliVI) fJt 

antihemophilic factor jLiiJI J*UII 

j\ ai^ill) LLi^^U 

aorta >^Vl u'e-H^ 1 



r*—* Ji* 

-mi 0-iV 



Ll^i 

i^1»j— II 



Biology 

Biotechnology 



U. jljjJI ,.L^VI ^ 
oj^l L* >1^1 








150 



genelie engineering 


Cm 1^11 


D 


genetic material 


Liljj SjU 


deletion 


mill 


gene therapy 


yiW £»«* 


deoxyribonucleic 




genetic counselling 


c-m 


acid (DNA) 


Genetics 


cLiljjll .Z\jj}\ fU 


DNA fingerprint (Lil Ljbjlt *Jl 


genome 




DNA polymerase 


UjJI jjXr. 


germ line cells 


U-UJI LiUJI 


difrerentiatc 




globoid cells 


Sjjji L)li 


diploid 








dominant genes 




H 




donor 




haploid 




double helix 


£J J > 


heart block 


■ .till mrt-v 


Drosophila melanogaster <«£UJI s^Lj 


heme metabolites 


>1 H -.1 .la- 


duplication 




hemoglobin 


u 


dystrophic nails 


>U;Vi 


hemoglobinopathies 




I 






LSLull 


ectodermal dysplasia 


ii JwJI <iA> JSa. 


heterozygous 








Homo sapiens 


jjuji jL-;yi 


edematous 


*** 


neanderthalensis 


yJGjjiUJI 


egg 




Homo sapiens sapiens 


JIUJI JiLdl jL-i>l 


Egyptology 


<JJ .^«ll jllVI fdft 


homosexuals 




cpicamhic fold 




homozygous 


JjjJI 


erythematous 




host cell 


Cjl 


exhausted uterus 




Human Genome Project 


] 


F 




c^l 


facial erythema 




human growth hormon Cu-j* 


favism 


JjjJlj ^l« .-iVI 


human immunodeficiency 


frequency rale 


jjljill St 


virus (HIV) 








human T-cell lymphotropi u-jjf**' 


G 


virus type 111 


iJliJI J^lll ^SLJI 


gametes ( 


y-ijtl) uyuji 


I 




gel electophoresis 




ilium 


ylSUUl 






induced mutation 


»>L 


gene 


(c;^) 
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mutation 




infection 




N 




infectious 


all 


naked DMA technology 


Loll LU; 


insertion 


f U3l 


nephroblastoma 




iron chelators 




nerve conduction velocity sJili st 




K 




v^* 11 


Kaposi's sarcoma 


0 > 


nucleotide sequences 


iljuijjSili J..U; 




L 


nucleus 




leukemia 


(U^^l) - f all jU.^. 


nystagmus 


Hjlj 


liposome 




0 




low density lipoprotein o^.r..^ 


oncogenes 


r*j» ^ 


receptors s-AiU.H iiliSlI jj 


opportunistic infections 




lymphoadenopathy 


11 y-Jjail' 


organdies 




associated virus 


O^UJll ai»Jl 


otitis 






M 


ovarian dysgenesis 


sr^ 


macrophages 


t*Xi 


overpigmentation 


:.y '-I: 


medullary cancer of the iaill ,jU » ^ 


P 




thyroid gland 




parental 

peg-shape 


iSjjl 


meiosis 


uU-,n .. -.-Jiti f U-ilVI 


tf-tj JZJ. 


meningitis 


citUall I/ - -tl _Apl 


phenotype 




metabolic disorder 


DU 


photographic superimposition v-S 


metastases 


Jllii .iCLII 






miscarriage 


.Lll— .] 


pluripotem stem cells 


LtLjl L1LUI 


mitochondria o 


IjSii-Jl .slLliJI 




Jj&t ij-Wl-Jl 


mitochondrial DNA 


pneumocyris carinii _ 


si j\ v i+ji 


mitosis 








modified adenoviruses v-jj «iA— ijjc* 


pneumonia 


Sijl 




<J ji » Sjoi 


polymerase chain 


^,1-LJl Jeliill 


molecular biology 


,^>JI .L»Vr<Je 


reaction (PCR) 




molecular cloning 


jill cl- ; ‘“. y l 


polymorphism 


JS-hJI 


molecular processes i^yLlt -c-ljjjj-— 


polyposes 




molecule 




positive selection 


.oivi 


mongolism 


^aJI <1111 


premutation stage 


I>UI JJ u 


mutagen 


i^U. 
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iiljjJI iUJI. 



splenectomy 


JUJJI 


primary 




splenomegaly 




primary lymphocytes 


OjLLaUI ^5UJI 


spontaneous mutation 


Lalila a jiL 


probe 


jL-L. 


stein cells ^.j «■ ---■>. \\ 


processes 




sternum | 


[jJ-»JI Jf^UI 


pruritic 




strabismus 




pulmonary alveoli 


Ljjj 


stuttering genes 




R 




substitution 




recepienl 


Jaiiu 


sudden death 




recessive genes 




syncopal episodes 


jdi 


recombinant DNA 


^iii>JI LaJI 


syphilis (^^1 .lj) i jLLi\ 


repression 




T 




restriction enzymes 


Zjfii eaUj^l 


template 




restriction fragment 


JkUl ^1-IJjCLa 


testicular dysgensts 


fit 


length polymorphisms 




tuberculosis 






<u > 1-lH 


tumour cells 


sl*jj LMi. 


retinal cherry red spots 




tumour suppressor 


p-w* •=*« 




> y*ji : < . M 


V 




retinoblastoma 


jf*JI 


ventricular extrasystoles 


ij^ cUiU:i 


retroviruses 


Vajifi iaL-jjk 




,_.t;ii 


reverse transcriptase 


— Sill 


Vicia faba 




RNA decoy (Lj) j jji 


w 

waddling gait 




s 

severe herpes zoster 


I jLs. a .iLU vJjait 


woolly mammoth 




silent change 


O-L-JI 


x 




simian T-lymphotropic 


la— all jjkll 


X-Ray crystallography 


a t- --I J‘ iLjjLJI 


virus III (STL-V-III) iJIUI k-UI 


j^i kal 


single gene disorders 


J-«l 


z 


sperm 


cA\kyM 

UjJ 


zygote 


a - atilt * i-.ll 


spiral 





y-V-y 

^U«lt »C A/ <-> k- ^ 
Suuii <ii! ■**»- ^ 




